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HERE'S  TOP  PERFORMANCE 


♦SINGLE  SIDEBAND  SUPPRESSED  CARRIER 


THE  TREND  ...  is  definitely  toward  single¬ 
sideband  operation.  Advantages  are  obvious. 
Elimination  of  a  continuously  running  carrier 
saves  power  and  reduces  interference.  In  fact, 
a  signal  Is  put  on  the  air  only  when  something 
is  said. 


HOWEVER  ...  it  does  present  some  problems. 
To  reproduce  voice  and  music  the  equipment 
must  handle  high  peaks  of  power  even  though 
the  average  power  's  very  low.  Unlike  conven¬ 
tional*  AM  service,  where  the  modulation  level 
must  be  held  down  so  that  the  high  peaks  will 
not  exceed  available  carrier,  single-sideband 
modulation  levels  because  of  the  absence  of 
carrier  are  unrestricted  by  peaks  and  In  general 
are  limited  only  by  the  average  power  an  r-f  am¬ 
plifier  can  produce. 


TUBES  .  .  .  which  can  handle  high  peak  powers 
In  excess  of  normal  rating  are  a  natural  for  single- 
sideband  work. 


EIMAC  TETRODES  ARE  THE  ANSWER 

REMEMBER  .  .  .  the  universal  use  of  Eimac  tubes 
in  radar?  They  were  specified  because  of  their 
ability  to  handle  high  peak  power.  Now,  this  abil¬ 
ity  enables  them  to  take  the  lesser  requirements 
of  single-sideband  service  In  stride.  Eimac  tet- 


folfow  the  Leaders  to 


The  Power  for  f-F 


Vi’. 


rodes  handle  high  peaks  because  of  their  inher¬ 
ent  ability  to  take  momentary  overloads,  their 
reserve  supply  of  emission,  and  freedom  from 
Internal  insulators. 


IT  IS  FAR  EASIER  .  .  .  to  produce  a  single-side¬ 
band  signal  at  a  low  power  level.  Here  again 
Eimac  tetrodes  fill  the  bill.  Because  of  their  high 
power-gain,  this  valuable  low-power  signal  can 
be  builtMp  from  the  modulator  to  high  power  in 
a  single  amplifier  stage. 


IN  ADDITION  ...  the  single-sideband  driver 
must  "see"'  a  constant  load  resistance,  and  Eimac 
tetrodes  with  their  low  driving-power  require¬ 
ment  mean  a  minimum  of  swamping  action.  It 
is  even  possible  to  run  up  the  screen  voltage  until 
no  grid  current  is  drawn  and  no  changing  load  is 
presented  to  the  driver. 


DATA  AVAILABLE 

PICTURED  .  .  .  above  is  the  popular  4-65A  tet¬ 
rode.  A  new  complete  data  sheet  on  it  has  been 
prepared.  You  will  find  SSSC  ratings  and  sug¬ 
gestions  in  It  .  .  .  write  today.  Other  Eimac 
tetrodes  suited  to  SSSC  application  include 
4X1 50A,  4-125A,  4-250A,  4-400A  and 

the  4-1 OOOA. 
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Xk.  Y  vvork  for  the  Telephone  Company 
and  thev  are  buying  American  'I'elephone 
and  Telegraph  Company  stock  through 
regular  payments  out  of  wages  —  in  ac¬ 
cordance  with  a  special  company  offer. 

I’hev  are  your  friends  and  neighbors  in 
the  telephone  business  —  home  town  folks 
who  mav  live  right  next  door  or  across  the 
street.  You’ll  find  them  in  countless  cities, 


towns  and  rural  areas  throughout  the 
United  States.  They  are  acquiring  a  stake 
in  the  business. 

I'hese  men  and  women  employees  are 
part  of  the  capitalists  —  hundreds  of  thou¬ 
sands  of  them  from  all  walks  of  life  — 
whose  savings  make  it  possible  for  America 
to  have  the  finest  telephone  service  in  the 
world. 
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■f  ments  offered  are: 

I  .Voltmeters  .Microammeters 

»  .Ammeters  .Volume  Indicators 

*  MiHiamnieters  •  Potentiometers 

•  and  many  others. 

>Me  solicit  your  inquiries 
all  coupon  below  is  for  your  convenience. 
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DeJUR  RHEOSTAT-POTENTIOMETERS 

There  are  models  for  elecfronlc  devices, 
radio  transmillers,  dynamic  voltage  con¬ 
trol,  portable  power  amplifiers,  tnixing 
panels,  spot  welding,  motor  control,  etc. 
Available  in  standard,*  multiple  or 
ganged^units,  and  units  with  special  re¬ 
sistance  values  and  tolerances. - 


DeJUR  ELECTRICAL  INSTRUMENTS 

The  DeJUR  1  -inch  Model  112  Meter, 
measurii^g  only  '  1  %  inches  square  and 
25/32-inch  deep  is  copable  of  doing 
a  man-sized  job  where  space  is  at  a 
premium.  This  meter  is  built  with  fine 
watch  precision..  Available  in  standard 
ranges.  ,  ^ 


Manufacturers  of  precision  equipment 
1  '  for  over  a  quarter  century 


DeJUR-AMSCO  CORPORATION 

45th  St.  and  Northern  Blvd.,  Long  Island  City  1,  N.  Y. 

Please  send  me  information  regarding  the  instruments 
indicated: 

O  Voltmeters  □  Microammeters 

□  Ammeters  □  Volume  Indicators 

□  Milliammeters  □  Potentiometers 

□  Other . 
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Becoming  a  separate  service  in  the  military  establishment  of  the  U.  S.  in 
I7W,  the  Navy  acquired  in  the  same  year  its  first  secretary.  Benjamin  Stoddert 
was  a  merchant  shipowner  and  had  been  secretary  to  the  Board  of  War,  a  prede¬ 
cessor  of  the  War  Department.  Bringing  this  experience,  and  a  high  intelligen^ce, 
to  the  newly  formed  Navy  Department,  Stoddert  engendered  the  real  start  of 
developing  the  U.  S.  Navy.  The  Navy,  therefore,  has  good  cause  to  celebrate 
the  beginning  of  the  auspicious  administration  of  its  first  secretary.  This  year 
is  the  sesqui-centennial  of  the  department's  creation  and  Benjamin  Stoddert's 
appointment. 

To  mark  this  important  date,  and  because  this  Navy  Day  is  the  first  since 
the  Navy  began  participation  in  AFCA  activities,  this  issue  of  SIGNALS  is 
dedicated  to  Navy  and  adjunct  communications.  In  addition  to  these  commemo¬ 
rative  purposes,  the  issue  serves  somewhat  to  acquaint  the  other  services  with 
the  naval  side  of  military  communications — those  of  the  Navy,  Marines,  and 
Coast  Guard,  a  great  team  in  the  defense  of  this  country. 
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scans  the  Navy's  future.  See  editorial,  page 
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NAVY  ELECTRONICS 
LABORATORY  WORK 


The  Navy  Electronics  Labarotory  fornia.  Its  main  group  of  buildings 
s  an  organization  of  civilian  scien-  i®  situated  high  on  Point  Loma,  400 
ists  and  engineers,  aided  by  navalN^  feet  above  one  of  the  busiest  harbors 
►fficers  and  men,  engaged  in  re-  on  the  Pacific  Coast.  A  second  group 

earch,  development  and  systems  of  buildings  is  on  the  waterfront  ad- 

►lanning  in  the  field  of  electronics.  jacent  to  the  channel  leading  into 

t  is  under  the  technical  control  of  San  Diego  harbor.  Here  are  located 

be  Bureau  of  Ships  of  the  Depart-  piers  for  mooring  the  laboratory’s 

tient  of  the  Navy  and  its  work  pro-  surface  ships  and  experimental  sub- 

iram  is  largely  determined  by  the  marine  which  carry  the  work  of  the 

cientific  and  technical  problems  as-  laboratory  in  sonar  and  related  pro- 

igned  by  the  Bureau.  jects  out  to  and  under  the  sea. 

It  is  the  function  of  NEL  to  serve  NEL  is  the  result  of  many  years 
be  Chief  of  the  Bureau  of  Ships  and  of  planning  by  naval  scientists.  Long 

pus  the  Department  of  the  Navy  in  before  the  outbreak  of  World  War 

pe  design,  procurement,  testing  and  II,  the  Navy  Department  had  rea- 

nstallation  planning  of  Fleet  elec-  lized  a  need  for  an  electronics  re- 

ronic  equipment.  This  is  a  broad  search  laboratory  so  located  that  it 

esponsibility.  It  requires  work  in  would  be  easily  accessible  to  Fleet 

beoretical  science  and  basic  re-  units,  with  meteorological  and  ocean- 

parch;  in  applied  science  from  de-  ographic  conditions  favorable  for 

ign  through  production  engineering;  the  study  of  electromagnetic-wave 

iid  in  training  for  equipment  opera-  and  sound-wave  propagation.  Thus, 

ion  and  maintenance.  ^  in  1940,  the  Navy  established  a  radio 

NEL  is  located  at  San  Diego,  Cali-  and  sound  research  laboratory  in  the 


The  model  carrier  pictured  above 
was  built  to  scale  at  the  Navy  Elec¬ 
tronics  Laboratory  for  studies  of  an¬ 
tenna  design.  It  rests  on  a  miniature 
“ocean”  of  hardware  cloth  at  the 
laboratory's  Model  Range. 

The  model  range  was  set  up  to  study 
the  causes  and  possible  reduction  of 
ship  communications  antenna  direc¬ 
tivity.  The  model  studies  were  of  im¬ 
measurable  help  during  the  war  when 
full-sized  ships  were  not  available  for 
detailed  study. 


San  Diego  area.  Throughout  World 
War  II,  the  U.  S.  Navy  Radio  and 
Sound  Laboratory,  as  it  was  desig¬ 
nated,  concentrated  its  efforts  on  re¬ 
search  and  development  in  radar  and 
radio  communication.  The  work  of 


this  laboratory  was  coordinated  with 
that  of  the  University  of  California, 
Division  of  War  Research,  which  was 
for  the  most  part  housed  within  the 
Laboratory.  When  the  university 
group  discontinued  its  wartime  stud¬ 
ies  along  with  other  such  university 
organizations  over  the  country,  the 
essential  work  of  UCDWR  was  as¬ 
sumed  by  the  Navy  organization 
which  ,  in  keeping  with  its  increased 
responsibilities,  was  designated  the 
U.  S.  Navy  Electronics  Laboratory. 

NEL’s  assignments  are  broad ;  they 
indicate  a  need  for  extensive  work  in 
a  number  of  fields.  They  call  for  a 
long-term  program  of  systems  engi¬ 
neering — the  study  and  improvement 
of  all  the  electronic  equipments  on 
single  ships  and  on  classes  of  ships. 
They  call  for  a  continuation  of  the 
wartime  job  of  developing,  modify¬ 
ing  and  testing  radio  and  radar  com¬ 
munications  equipment  developed  by 
this  and  other  laboratories.  They  call 
for  an  extended  program  of  propaga¬ 
tion  studies^studies  of  the  behavior 
of  electromagnetic  waves  in  the  at¬ 
mosphere  and  of  sound  in  the  ocean. 
They  call  for  the  continued  develop¬ 
ment  and  improvement  of  sonar  gear 
and  sonar  devices,  as  well  as  of  train¬ 
ing  aids.  They  also  call  for  assis¬ 
tance  to  local  training  activities,  to 
Fleet  units,  and  to  other  Navy  re¬ 
search  activities. 

The  organization  of  the  Navy  Elec¬ 
tronics  Laboratory  is  such  that  the 
research  and  development  program  is 
directed  and  carried  out  by  civilian 
scientists  with  the  aid  of  naval  per¬ 
sonnel.  The  director  is  a  naval  offi¬ 
cer  who  is  directly  responsible  to 
the  Bureau  of  Ships  for  the  labora¬ 
tory’s  program.  The  present  incum¬ 
bent  of  this  position  is  Captain  Raw- 
son  Bennett,  11.  The  progress  of  the 
work  is  directed  by  a  civilian  scien¬ 
tist  aided  by  a  consulting  staff.  There 
are  seven  departments,  five  of  which 
carry  the  burden  of  the  scientific 
and  technical  work — the  remaining 
two  provide  supply  and  administra¬ 
tive  services. 

Broad  Band  Antenna 

One  of  the  major  develoments  of 
NEL,  Systems  Engineering,  has  the 
job  of  transforming  what  might  be 
called  a  “jungle”  of  “dishes,”  “bed- 
springs,”  “whips,”  and  “parabolas,” 
into  a  coordinated  system  of  highly 
efficient  radiating  and  receiving 
structures  ashore  and  afloat.  As  the 
name  of  the  department  indicates,  it 
is  charged  with  working  out  complete 
communications  systems  type  plans. 
The  staff  of  this  department  is  seek¬ 
ing  to  determine  what  happens  to  a 


Experimental  self-supporting  broadband 
antenna. 


burst  of  energy  as  it  leaves  the  plate 
of  a  power  amplifier  tube  in  a  trans¬ 
mitter,  travels  along  a  transmission 
line  to  the  antenna,  journeys  through 
space  to  another  antenna,  and  finally, 
arrives  at  an  operator’s  headphones. 

It  has  only  been  in  the  past  few 
years  that  comprehensive  informa¬ 
tion  has  been  obtained  about  ship¬ 
board  communications  and  radiating 
systems.  During  the  war  there  was 
little  time  for  extended  research  in 
antenna  behavior  aboard  iffiip.  The 
result  was  that  without  long-range 
advanced  planning,  antennas  of  all 
types,  sizes,  and  configurations  were 
mounted  on  Navy  ships. 
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NEL  began  work  on  the  problen 
of  reducing  the  number  of  antennas 
aboard  ship  and  of  making  the  ra- 
mainder  perform  more  efficiently. 

The  most  promising  approach  seemc  d 
to  hinge  on  the  development  of  a 
broad-band  radiator  that  would  oper¬ 
ate  efficiently  over  a  relatively  wide 
band  of  frequencies  and  handle  tlie 
outputs  of  several  high-power  Navy 
transmitters.  By  definition,  this 
meant  an  antenna  closely  matched  to 
associated  power  amplifiers  over  a 
band  of  frequencies.  Since  antennas 
are  not  located  next  to  their  respec-  __ 
tive  transmitters,  it  also  meant  the  |9requei 
wider  use  of  low-loss  low-impedance  |i 
transmission  line. 

The  problem  at  NEL  was  split  into 
several  lines  of  research,  each  to  pro¬ 
gress  simultaneously,  yet  ‘so  inte¬ 
grated  as  to  produce  a  complete  an¬ 
tenna-system  type  plan.  One  group 
began  studies  of  the  low-impedance 
transmission  line;  another  began  ex¬ 
periments  with  potential  broadband 
structures;  another  studied  with  mod¬ 
els,  the  behavior  of  regularly  installed 
and  experimental  antenna  types 
aboard  ship. 

Several  types  of  coaxial  line  had 
been  developed  during  the  war  and. 
after  study  of  these  types,  one  with 
a  50-ohm  characteristic  impedance 
was  selected.  This  was  RG-18/l'i 
coaxial  cable  with  a  maximum  pow¬ 
er-handling  capacity  of  500  watts. 

This  capacity  limitation  demanded 
that  certain  operating  limits  be  ob 
served.  These  limits,  the  placing  on 
the  cable  of  standing-wave  ratios  ol 
no  greater  than  4  to  1  at  the  highest 
operating  frequency  nor  15.6  to  1  at 
the  lowest,  were  liberal  enough  to 
provide  in  the  cable,  a  transmission 
line  for  use  with  experimental  broad 
band  antennas. 

From  theoretical  computations  it 
was  determined  that  the  over-all 
length  of  this  radiator  should  not  be 
shorter  than  0.25  wavelength  at  the 
lowest  frequency  nor  longer  than 
0.65  wavelength  at  the  highest.  Fur¬ 
ther,  since  radiated  energy  on  it 
would  be  vertically  polarized,  the 
proposed  broadband  structure  should^onstruct 
be  a  vertjeal  one,  self-supporting,  and|f  gned  as 
of  a  bulk  easily  accommodated  aboard 
ship. 

The  first  antenna  constructed 
the  Navy  Electronics  Laboratory  t 
these  specifications  was  a  dural  tube 
20  feet  7  inches  in  length,  and 
inches  in  diameter,  with  its  loweB^yond  t 
extremity  tapered  over  a  T-indB^^ble  and 
length  to  a  diameter  of  three  inebe^BP^^  lobe 
It  was  self-suporting  in  a  MicartSj^e  unsu 
“christmas-tree”  stand.  Its  0.25  wavfj^^^^nsion 
length  resonance  point  was  calculate®^  obtain 
to  be  9  megacycles  and  it  was  eNW‘^*'''ave  i 
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^ted  that  it  would  operate  at  fre- 
lencies  up  to  and  including  18 
egacycles.  For  convenience  it  was 
isignated  as  the  “thick  monopole” 
id  was  tested  through  a  fixed-tune 
atching  network  and  a  calibrated 
easuring  cable  over  a  simulated 
ound  plane. 

Measurements  were  taken  over  the 
tire  2-  to  27-megacycle  range  to 
low  for  any  uncorrected  error  in 
Iculations.  Contrary  to  expecta- 
)ns,  desired  broadband  character- 
ics  were  not  obtained  over  the  9- 
18-  megacycle  span,  but  rather  at 
3quencies  lying  between  11  and  22 
sgacycles.  The  standing-wave  ratio 
er  this  span  was  3  to  1,  well  within 
e  limits  prescribed  by  the  use  of 
J-18/U  cable.  Later  tests,  made 
oard  the  laboratory’s  experimen- 
[  ship,  a  PCE  (R),  and  a  CVE 
rrier,  produced  susbstantially  sim- 
ir  results  from  11  to  22  meffacvcles. 


Progress  Made 


A  start  had  been  made.  The  next 
:p  was  to  obtain  a  radiator  that 
)uld  work  over  the  rest  of  the  fre- 
ency  spectrum.  Expanding  the 
ick  monopole  to  cover  the  lower 
ans  was  out  of  the  question.  Its 
Ik  would  become  prohibitively 
•ge,  and  the  large  cross-section 
cessary  would  be  easily  toppled  by 
nd  currents.  Experiments  with  a 
^e  -type  antenna  having  the  same 
er-all  physical  characteristics  of  the 
)nopole  proved  the  feasibility  of 
s  type  of  structure  in  which  wires, 
itably  placed,  would  give  the  effect 
a  solid  structure.  The  next  step 
s  to  determine  the  optimum  cage 
sign  of  a  broadband  structure  and 
11  stay  within  reasonable  physical 
fits. 

rhe  whip  antenna  which  the  Navy 
es  up  along  the  edge  of  the  flight 
ik  on  a  carrier  looked  promising, 
it  was  reproduced  at  NEL  and  the 
^s  themselves  were  made  an  inte- 
il  part  of  the  radiating  surface.  As 
istructed,  this  antenna  was  de- 
ned  as  a  quarter-wave  radiator  at 
megacycles.  When  it  was  tested 
;r  the  simulated  ground  plane,  and 
ir  aboard  ship,  standing-wave  ra- 
5  of  5  to  1  over  the  5-  to  27- 
^acycle  range  were  observed.  Be- 
'  5  megacycles  the  SWR  increased 
'ond  the  limits  imposed  by  the 
•le  and  above  10  megacycles  mul- 
e  lobe  splitting  made  this  struc- 
e  unsuitable.  Scaling  down  the 
lensions  of  this  type  of  structure 
obtain  a  higher-frequency,  quar- 
wave  resonance  point  eliminated 


Experiment^  guyed-whip  broadband  antenna 


at  the  boundary.  On,  over,  and 
around  this  field  is  the  NEL  Model 
Range. 

The  model  range  was  set  up  origi¬ 
nally  in  August  1944  to  study  the 
causes  and  possible  reduction  of  ship 
communications  antenna  directivity. 
As  its  name  indicates,  measurements 
are  taken  with  models  instead  of  real 
ships.  The  frequencies  used  for  mo¬ 
del  measurement  are  established  by 
the  well-known  principle  of  simili¬ 
tude  which  can  be  most  conveniently 
satisfied  by  scaling  model  dimen¬ 
sions,  resistivity,  and  wave  length  by 
the  same  factor.  The  model  studies 
were  of  immeasurable  help  in  investi¬ 
gating  the  properties  of  shipboard 
antennas  during  the  war  when  full- 
size  ships  were  not  available  for  de¬ 
tailed  study.  So  successful  has  this 
work  been  that  the  niodel  range  is 
still  expanding  and  more  and  more 
classes  and  types  of  ships  have  been 
modeled. 

Much  of  the  information  gathered 
on  the  behavior  of  shipboard  anten¬ 
na  problems  is  directly  applicable  to 
Navy  shore  stations.  The  guyed- 
whip  antenna,  for  example,  in  an  ex¬ 
panded  version,  is  now  being  tested 
experimentally  at  the  Navy’s  aircraft 


the  multiple  lobes  and  left  only  the 
2-  to  5-  megacycle  range  to  be  cov¬ 
ered. 

With  the  addition  of  a  matching 
network,  the  guyed-whip  structure,  as 
it  was  designated,  was  made  to  work 
down  to  3  megacycles,  but  that  was 
as  far  as  it  would  go  efficiently.  Thus, 
a  third  type  of  structure  was  sought. 
It  was  found  in  a  bent  sleeve  type,  in 
which  a  thin  wire  is  extended  out¬ 
ward  from  the  uppermost  point  of  a 
grounded  mast  and  fed  by  a  coaxial 
line  bonded  to  the  mast  throughout 
its  length.  Tests  by  this  type,  both 
ashore  and  afloat,  indicated  that  it 
would  meet  specifications.  An  SWR 
of  5  to  1  over  the  2-  to  6-  megacycle 
range  was  observed. 


The  Model  Range 


In  model  studies  of  antenna  design, 
structures  are  tested  above  a  simu¬ 
lated  ground  plane.  This  plane  is  a 
miniature  “ocean”  made  of  hardware 
cloth  placed  on  a  flat  surface  in  the 
form  of  a  circle  160  feet  in  diameter. 
The  edge  of  the  circle  is  irregularly 
cut  to  reduce  the  possibility  of  sys¬ 
tematic  production  of  standing  waves 
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shore  station  at  North  Island  in  San 
Diego  Bay.  Except  for  point-to-point 
applications  where  directivity  is  de¬ 
sirable,  shore-station  antennas  for 
broadcast  work  must  be  as  nondirec- 
tional  as  those  aboard  ship.  Another 
type  of  shore-station  antenna,  one 
designed  to  work  on  very  low  fre¬ 
quencies  around  15  kilocycles,  is 
being  investigated  at  NEL.  The  prin¬ 
ciple  of  similitude  is  being  used  in 
this  case  as  well.  An  8-mile  square 
area  at  the  proposed  transmitting 
site  has  been  faithfully  modeled  at 
1/1000  scale  out  of  concrete  and 
coke  to  preserve  the  correct  ground 
conductivity  scalar  relationship. 
Cable-slung  antenna  arrays  have  been 
constructed  with  the  same  painstak¬ 
ing  detail  that  is  put  into  the  model¬ 
ing  of  the  model  ships  in  tests  on 
higher  frequencies. 

New  Research  Irtstruments 

Several  new'  instruments  to  aid  re¬ 
search  in  antennas  and  other  com¬ 
munications  elements  have  been  de¬ 
veloped  at  NEL.  In  addition  to  the 
pneumatic  polar  plotter,  a  remotely 
synchronized  plotter  for  linking  mea¬ 
suring  sites  ashore  with  ships  turn¬ 
ing  tight  circles  at  sea  has  been  con¬ 
structed.  Another  instrument,  proto¬ 
type  models  of  which  are  now  in  pro¬ 
duction,  is  a  r-f  impedance  meter. 
This  meter  replaces  the  conventional 
r-f  bridge  and  signal  generator  in 
determining  the  impedance  and  stan¬ 
ding-wave  ratio  of  antennas  or  other 
transmitter  and  receiver  elements.  Its 
most  desirable  feature  is  the  ease  and 


speed  with  which  it  may  be  operated. 
Bridge  techniques  require  bulky  and 
expensive  apparatus,  involve  tricky 
computations,  and  take  an  almost 
prohibitive  length  of  time.  Many 
hours  may  easily  be  spent  on  a  fre¬ 
quency  run  for  a  single  antenna. 
Then,  if  any  change  is  made  in  the 
antenna  itself,  or  in  its  surroundings, 
the  whole  process  must  be  repeated. 

A  comprehensive  investigation  is 
in  progress  at  NEL  to  determine  the 
most  satisfactory  means  of  obtaining 
reliable  high-speed  communication 
between  ships  at  various  ranges  and 
between  ships  and  shore  stations.  The 
fundamental  problem  may  be  broken 
down  into  three  fields  of  investiga¬ 
tion;  (1)  the  evaluation  of  methods 
for  presenting  the  received  informa¬ 
tion,  (2)  the  development  of  systems 
capable  of  handling  a  number  of 
high-speed  channels  simultaneously, 
and  (3)  the  evaluation  of  all  condi¬ 
tions  which  may  be  significant*  to  the 
reduction  of  faults  or  errors  in  the 
received  information. 

Reducing  Human  Factor 

The  human  factor  in  a  system  of 
high-speed  communication  must  be 
reduced  to  the  bare  minimum  if 
faults  and  errors  of  commission  and 
omission  are  to  be  minimized.  Per¬ 
sonnel  contributions  should  be  li¬ 
mited  to  the  operations  of  assembl¬ 
ing  the  information  to  be  transmitted, 
distributing  the  information  as  re¬ 
ceived,  and  maintaining  the  equip¬ 
ment  in  the  system.  The  operations 
of  transmitting  the  intelligence  and 


recording  the  information  as  receiv(‘d 
should  be  automatic.  These  concii- 
tions  point  to  the  use  of  facsimile  or 
of  some  sort  of  radio-teletypewriter 
system.  An  evaluation  of  the  various 
means  of  transmitting  information 
and  of  transcribing  the  received  in¬ 
formation  into  printed  form  is  in 
progress. 


it)ro 


Propagation  Study 


A  number  of  alternative  methods 
for  transmitting  and  receiving  high¬ 
speed  intelligence  are  under  develop¬ 
ment.  New  methods  using  pulse  tech¬ 
nique  are  being  developed  along  with 
adaptations  of  the  older  pulse-sam¬ 
pling  systems.  Systems  using  two- 
tone  keying  with  both  frequency  mo¬ 
dulation  and  amplitude  modulation 
are  being  compared  in  performance 
with  the  more  or  less  standard  sys¬ 
tem  of  frequency-shift’ telegraphy. 

In  any  system  of  high-speed  auto¬ 
matic  communication  the  controlling 
of  all  factors  which  may  lead  to  er¬ 
rors  or  faulty  transmission  is  of  great 
importance.  The  laboratory  is  pro¬ 
ceeding  in  a  comprehensive  investi¬ 
gation  of  all  factors,  both  in  regard 
to  equipment  and  in  regard  to  pro¬ 
pagation  between  stations,  which  may 
be  of  significance  in  determining  the 
error  count.  Optimum  working  fre¬ 
quencies  are  being  determined  for 
varying  ranges  between  ships  in 
terms  of  propagation  conditions  and 
*the  limitations  of  shipboard  antenna 
installations. 
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Navy  Electronics  Laboratory,  San  Diego,  on  Point  Lome  400  feet  above  harbor. 
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rom  the  transmitting  to  the  receiv- 
ng  antenna  is  a  factor  beyond  the 
;ontrol  of  the  design  engineers, 
ience  information  in  as  complete  a 
drm  as  possible  concerning  both 
onospheric  and  tropospheric  prepa¬ 
ration  must  be  made  available  to  the 
ngineers  for  their  use  in  systems 
levelopment.  Investigation  into  both 
ields  of  propagation  is  in  progress 
I*  NEL.  The  study  of  tropospheric 
)ropagation  has  been  in  progress  for 


the  fluctuations  of  the  standard  fre¬ 
quency  c-w  signal  on  15  megacycles 
transmitted  by  WWV.  (The  WWV 
transmitter  is  located  at  Beltsville, 
Maryland,  about  30  miles  distant 
from  the  pulse  transmitter  at  Ster¬ 
ling,  Virginia.) 

Facilities  are  under  construction  to 
permit  measurement  of  the  directions 
of  arrival  of  the  various  groups  in 
the  pulse  train  and  to  permit  observa¬ 
tion  of  polarization  of  the  compon¬ 
ents  of  the  arriving  signal. 

The  use  of  pulse  techniques  in  this 
study  permits  time  resolution  of  sig¬ 
nals  arriving  by  different  paths.  The 
path  length  taken  by  tjie  signal  varies 
widely  as  a  function  of  the  number 
of  hops  taken  in  transit  and  as  a 
function  of  the  heights  of  the  reflec¬ 
ting  layers.  Because  the  arriving  sig¬ 
nals  may  be  separated  on  a  time 
scale,  it  becomes  convenient  to  re¬ 
solve  them  further  on  a  basis  of 
direction  of  arrival  or  by  virtue  of 
differing  polarization.  It  is  hoped 
that  by  resolving  the  signal  in  terms 
of  transit  time,  polarization,  and 
direction  of  arrival  it  will  be  to  ob¬ 
tain  sufficient  information  from  the 
experiment  to:  (1)  permit  construc¬ 
tion  of  an  artificial  ionosphere  for 
the  over-all  testing  of  communica¬ 
tion  systems  employing  the  ionos¬ 
phere  as  the  link  between  the  trans¬ 
mitter  and  receiver;  (2)  demonstrate 
ionosphere  limitations  on  communi¬ 
cation  speed  and  to  indicate  methods 
by  which  communication  speed  can 
be  increased;  (3)  demonstrate 
whether  reduction  of  fading  is  pos¬ 
sible  by  means  of  mode  selection 
(direction  of  arrival,  time  of  arrival, 
or  wave  polarization  resolution)  ; 
^4)  indicate  criteria  for  the  design 
of  diversity  reception  equipment; 
(5)  correlate  observed  vertical-inci¬ 
dence  virtual-height  measurements 
with  virtual  heights  deduced  from 
oblique-incidence  time  delays;  (6) 
show  the  importance  of  scatter  echoes 
in  long-distance  transmission;  and 
(7)  demonstrate  the  possible  utility 
of  pulse  transmission  for  communi¬ 
cation  at  frequencies  normally  re¬ 
flected  by  the  ionosphere. 


[^everal  years,  and  the  study  of  obli- 
Ijbue-incidence  ionospheric  propagation 
Ivas  initiated  in  the  summer  of  1947. 
|K  brief  discussion  of  the  work  being 
ftone  in  both  fields  is  given  in  the 
lections  which  follow. 

It  has  long  been  known  that  the 
ise  of  diversity  reception  was  an  im- 
)ortant  factor  in  the  reduction  of  er- 
•ors  in  high-speed  automatic  trans- 
nission.  The  conventional  diversity 
lystem  employs  two  or  more  antennas 
paced  a  considerable  distance  from 
lach  other.  Such  a  system  is  obvi¬ 
ously  impracticable  for  use  aboard 
hip.  Efforts  at  the  laboratory  have 
herefore  been  devoted  to  the  pro- 
)lem  of  evaluating  diversity  systems 
vhich  do  not  require  extensive  an- 
enna  installations.  Two  of  the  sys- 
ems  under  investigation  are  side- 
)and  diversity  and  polarization  di- 

ETsity.  Brief  discussions  of  the  pro- 
ess  to  date  in  these  fields  has  been 
eluded  in  later  paragraphs. 


Ionospheric  Studies 


An  ionosphere  study  is  in  progress 
is  a  joint  experiment  of  the  Navy 
Electronics  Laboratory  and  the  Cen- 
^•al  Radio  Propagation  Laboratory 
ICRPL)  of  the  National  Bureau  of 
tandards.  The  transmitting  station 
WWSV)  is  operated  by  CRPL  at 
sterling,  Virginia,  and  the  receiving 
Equipment  is  operated  by  NEL  at  the 
^oint  Loma  laboratory.  Station 
l^WSV  operates  with  a  peak  power 
iput  of  approximately  600  kilowatts 
11  13.66  megacycles,  sending  40- 
licrosecond  pulses  with  a  repetition 
ate  of  25  per  second.  The  trans- 
litter  feeds  a  rhombic  antenna  with 

gain  of  14  db  in  the  direction  of 
an  Diego. 

Oscillographic  observation  of  the 
driving  signal  is  made  by.  NEL. 
[hree  forms  of  data  are  taken:  (1) 
lliotographic  records  of  the  pulse 
rrival  times  and  of  the  structure  of 
arriving  pulse  train;  (2)  records 
f  the  hourly  variation  of  pulse  sig- 
al  strength  and  of  the  relative  am- 
Htudes  of  the  pulse  groups  in  the 
'a in;  and  (3)  records  of  the  pulse 
rength  variations  as  compared  to 


Experimental  Technique 


The  13.66-megacycle  pulses  are 
received  on  either  or  both  of  two 
antennas,  one  a  half-wave  doublet 
whose  main  lobe  is  directed  toward 
Sterling,  and  the  other  a  vertical  half¬ 
wave  sleeve  antenna.  The  13.66- 
megacycle  signal  is  fed  through  a 
frequency  converter  whose  output 
frequency  is  1.9  megacycles.  The  sig¬ 
nal  from  the  converter  is  then  fed 
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to  the  1.9  megacycle  input  of  a  Navy 
DAS-4  Loran  receiver-indicator,  in 
which  the  signal  is  presented  on  a 
5CP11  cathode-ray  tube  on  several 
possible  time  scales.  The  sweep  rate 
of  the  DAS-4  indicatof  is  25  cycles 
per  second  and  is  exactly  synchro¬ 
nized  with  the  pulse  repetition  rate 
by  means  of  a  crystal  clock.  Synchro¬ 
nization  to  one  part  in  thirty  million 
accuracy  is  required  so  that  pictures 
may  be  taken  automatically  without 
frequency  correction  for  drift. 

Records  of  pulse  arrival  times  are 
made  by  photographing  the  face  of 
the  DAS-4  oscilloscope  about  once  in 
two  minutes.  A  Fairchild  type  A 
recording  camera  is  employed.  Re¬ 
cords  are  made  on  a  35-mm  motion 
picture  film  with  about  16  exposures 
a  foot.  The  exposure  time  required 
is  1  second  at  f  5.6.  This  routine 
record  requires  about  720  exposures 
or  45  feet  of  film  in  24  hours.  The 
arriving  pulse  train  is  usually  pre¬ 
sented  by  the  indicator  on  a  time 
base  of  about  4500  microseconds. 
Pulses  are  presented  on  an  upper 
trace;  a  lower  trace  carries  timing 
markers  only.  Supplementary  draw¬ 
ings  of  the  arriving  pulse  train,  show¬ 
ing  time  delays  and  relative  ampli¬ 
tudes  of  the  pulse  groups  are  made 
when  extreme  changes  warrant. 


Temperature  Inversion  Effect 

One  of  the  long-term  investigations 
being  conducted  by  the  research  de¬ 
partment  of  NEL  is  the  study  of 
radio-wave  propagation  under  condi¬ 
tions  of  temperature  inversion. 
Briefly,  the  problem  is  concerned 
with  the  study  of  the  propagation  of 
radio  waves  in  the  frequency  range 
where  the  signal  intensity  at  a  mod¬ 
erate  distance  will  be  materially 
affected  by  weather  conditions  in  the 
lower  atmosphere  or  troposphere. 
The  frequency  range  normally  affec¬ 
ted  by  variations  from  “standard” 
atmosphere  is  from  perhaps  50  mega¬ 
cycles  to  10,000  megacycles  and 
above.  Except  under  unusual  condi¬ 
tions  the  investigations  of  tropos¬ 
pheric  propagation  are  concerned 
with  ranges  of  less  than  300  miles. 
A  so-called  “standard”  atmosphere  is 
one  which  the  air  nearest  the  ground 
is  warmest,  most  humid,  and  most 
dense ;  above  the  ground  it  gets 
steadily  colder,  dryer,  and  thinner. 
Pressure,  temperature,  and  humidity 
all  decrease  regularly  with  altitude. 
When  radio  waves  pass  through  such 
an  atmosphere  they  are  bent  slightly 
downward  so  that  energy  is  trans¬ 
mitted  directly  to  points  somewhat 
beyond  the  horizon.  This  extension 


under  standard  conditions  is  slight 
enough  to  be  relatively  unimportant, 
and  the  optical  horizon  is  the  limit 
of  radar  and  v-h-f  coverage. 

The  ground-based  inversion  is  the 
type  which  is  frequently  obtained 
over  a  land  area  at  night  in  a  region 
where  there  are  large  variations  in 
ground  temperature  from  day  to 
night.  Such  a  condition  is  often 
found  in  desert  areas.  The  labora¬ 
tory  has  established  a  test  station  'on 
the  Arizona  desert  near  Gila  Bend  to 
study  propagation  under  these  con¬ 
ditions  of  index-of-refraction  varia¬ 
tion.  Three  200-foot  towers  have 
been  installed  along  a  47-mile  trans¬ 
mission  path  between  Gila  Bend  and 
Datelan.  The  tops  of  the  first  two 
towers  are  within  optical  view,  but 
the  third  tower  is  well  below  the  opti¬ 
cal  horizon.  Elevators  for  the  rais¬ 
ing  and  lowering  of  transmitters,  re¬ 
ceivers,  and  test  instruments  are  lo¬ 
cated  on  each  of  the  towers.  Supple¬ 


mentary  meteorological  informatioj 
is  obtained  from  instruments  carri 
aloft  by  sounding  balloons  used  b 
periodic  aircraft  flights. 

The  second  type  of  inversion 
most  commonly  found  over  the  oce 
and  along  the  seacoast.  The  exi# 
tence  of  this  condition  along  the  coa^l 
of  Southern  California  is  so  commo 
as  to  be  considered  normal,  althou 
the  intensity  of  the  condition  unde 
goes  wide  variations.  Propagatio 
with  this  type  of  atmospheric  cond 
tion  is  studied  directly  from  the  La 
oratory  at  Point  Loma.  A  series 
propagation  tests  along  a  90-nii 
path  over  sea  water  from  Point  Lomf 
to  San  Pedro,  California,  using  fr^ 
quencies  of  52,  100,  and  547  meg 
cycles  has  been  reported  in  detai 
These  tests  are  continuing  along  wit 

^Smyth,  J.  B.,  and  Trolese,  L.  G.,  “Pro 
gation  of  Radio  Waves  in  the  Lower  T 
posphere,”  Proceedings  I.R.E.,  vol.  35  n 
11,  November  1947. 


SIGNALS.  SEPTEMBER-OCTOBER.  19^ 


studying  selective  fading  of  ampli¬ 
tude-modulated  tone-telegraph  sig¬ 
nals,  with  the  intent  of  providing 
sideband  diversity.  In  order  to  do 
this  it  is  necessary  that  the  sidebands 
which  are  generated  by  the  tone  mo¬ 
dulation  of  the  transmitter  be  sepa¬ 
rated  and  recorded  or  observed  sepa¬ 
rately. 


extensive  shore-to-aircraft  tests  over 
the  sea.  Propagation  ranges  out  to 
several  hundred  miles  using  frequen¬ 
cies  from  60  megacycles  to  over  10,- 
000  megacycles  are  being  investi¬ 
gated  in  these  aircraft  tests. 


Retraction  and  Height  Effect 


Several  points  of  general  interest 
may  be  derived  from  a  brief  scanning 
of  the  wealth  of  propagation  data 
being  obtained  and  evaluated  by  this 
group.  In  the  first  place,  both  the 
change  in  the  index  of  refraction 
and  the  height  at  which  the  change 
takes  place  are  effective  in  determin¬ 
ing  the  scale  of  the  reflection  effect. 
The  scale  of  the  meteorological  effect 
in  turn  determines  >the  lowest  fre¬ 
quency  which  will  feel  a  significant 
variation  in  propagation.  Stated  in 
another  way,  for  a  specified  meteoro¬ 
logical  condition  there  is  a  low-fre¬ 
quency  cutoff  below  which  no  varia¬ 
tion  in  propagation  will  be  apparent. 
The  range  of  frequencies  over  which 
the  low-frequency  cutoff  may  vary  is 
from  perhaps  25  megacycles  to 
about  300  megacycles.  Below  25 
megacycles  tropospheric  conditions 
of  the  most  favorable  nature  may  be 
expected  to  cause  but  a  few  db  of 
variation  in  signal;  while  above  300 
megacycles  all  frequencies  are  affec¬ 
ted  simultaneously  by  an  inversion 
condition,  and  a  signal  variation  of 
50  db  or  more  is  common  as  inver¬ 
sion  conditions  change. 

For  frequencies  below  100  mega¬ 
cycles  the  signal  strength  at  a  re¬ 
ceiving  point  below  line  of  sight  will 
seldom  equal  the  free-space  value, 
sven  under  the  most  favorable  of  in¬ 
version  conditions.  However,  above 
500  megacycles  the  received  signal 
intensity  may  exceed  the  free-space 
value  by  a  large  amount,  the  increase 
ending  to  become  greater  with  in¬ 
creasing  frequency.  In  fact,  when 
avorable  propagation  conditions  ob- 
ain  over  an  extended  path,  duct  pro- 
)agation  may  be  said  to  exist,  where- 
n  the  received  field  intensity  may 
all  off  as  slowly  as  the  inverse 
iquafe-root  of  the  distance. 


Frequency  Considerations 


f^or  purposes  of  illustrating  the 
method  used  let  us  consider  the  case 
of  any  carrier  frequency  in  the  range 
normally  tuned  hy  a  communication 
receiver.  Let  this  carrier  be- ampli¬ 
tude  modulated  with  a  1000-cycle 
tone.  We  now  have  three  radio  fre¬ 
quencies;  namely  the  carrier,  and  an 
upper  and  lower  sideband  each  sepa¬ 
rated  from  the  carrier  by  1000  cy¬ 
cles.  Suppose  the  receiver  which  is 
receiving  this  signal  has  an  inter¬ 
mediate  frequency  of  455  kilocycles. 
If  the  receiver  is  properly  tuned  we 
will  now  have  one  sideband  at  454 
kilocycles,  another  at  456  kilocycles, 
and  the  carrier  at  455  kilocycles.  If 
we  now  insert  another  signal  at  457 
kilocycles  and  demodulate  we  will 
have  three  audio  tones  produced, 
1000,  2000,  and  3000  cycles.  The 
original  carrier  will  be  represented 
by  the  2000-cycle  tone,  the  454-kilo- 
cycle  sideband  will  be  represented  by 
the  3000-cycle  tone  and  the  456- 
kilocycle  sideband  will  be  represented 
by  the  1000-cycle  tone.  To  select 
either  of  the  sidebands  or  the  carrier 
it  is  necessary  merely  to  provide 
an  audio  band-pass  filter  of  the  pro¬ 
per  frequency.  By  means  of  this 
equipment,  independent  fading  char¬ 
acteristics  of  either  of  the  sidebands 
or  the  carrier  can  be  observed. 

The  equipment  used  consisted  of 
an  AR-88  receiver,  an  auxiliary  i-f 
amplifier  and  a-v-c  system  with  bal¬ 
anced  modulator  and  local  oscillator, 
an  audio  amplifier  and  tone  filter  for 
each  of  the  tones  used,  oscilloscope 
for  monitoring  each  tone,  and  an 
Esterline-Angus  recording  milliam- 
meter  for  recording  the  level  of  each 
tone. 

The  standard  frequency  transmis¬ 
sions  from  WWV  were  used  as  a 
test  signal.  Use  was  made  of  only 
the  440-cycle  modulation  on  WWV  in 
the  initial  tests.  As  the  AR-88  has  an 
intermediate  frequency  of  455  kilo¬ 
cycles,  the  local  beating  oscillator 
was  set  at  456.615  kilocycles  in  order 
to  obtain  an  audio  frequency  of  1615 
cycles  for  the  carrier,  and  1175  and 
2055  cycles  for  the  two  sidebands 
produced  by  the  440-cycle  modula¬ 
tion  on  the  WWV  carrier. 


scale  model  of  an  escort  carrier's 
island  structure. 


same  intelligence.  The  usual  demo¬ 
dulation  methods  operate  on  both 
sidebands,  recovering  the  intelligence 
from  their  combined  effect. 

For  tropospheric  propagation,  or 
for  ionospheric  propagation  where 
multipath  effects  are  not  trouble¬ 
some,  this  demotjufation  process  is 
satisfactory,  since  the  carrier  and 
each  sideband  follow  the  same  path 
at  the  receiver  in  the  proper  phase  to 
give  an  undistorted  envelope.  But 
trouble  results  when  one  sideband 
takes  a  different  path  through  the 
ionosphere  than  the  other,  or  when 
the  carrier  is  refracted  through  the 
ionosphere  in  some  manner  different 
from  one  o^r  the  other  of  the  side¬ 
bands.  The  resultant  out-of-phase 
combination  of  the  carrier  and  side¬ 
bands  at  the  receiver  may  cause 
severe  fading  and  distortion. 

The  system  described  below  was  de¬ 
veloped  by  the  development  depart¬ 
ment  of  NEL  for  the  purpose  of 


Sideband  Diversity  Reception 


Any  transmitted  radio  wave  which 
arries  intelligence  can  be  shown  to 
onsist  of  a  sinusoidal  carrier  wave 
>lus  a  structure  of  sidebands  which 
ictually  carry  the  intelligence.  In  the 
ase  of  amplitude  modulation,  the 
idebands  are  replicas  of  each  other, 
ij^aced  symmetrically  on  either  side 
d  the  carrier,  and  each  carries  the 
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We  Americans  regard  democracy  as  an  established, 
dominant  fact  in  this  world.  We  believe  that  small  na¬ 
tions  should  not  be  throttled  or  taken  over  by  stronger 
ones,  that  civilization  implies  the  right  to  criticize  the 
government  in  power,  and  that  it  guarantees  freedom  of 
speech  and  of  religious  observance.  We  believe  in  institu¬ 
tions  of  law  and  justice  which  maintain  their  integrity 
independent  of  any  administration  currently  in  power. 
This  is  what  our  Declaration  of  Independence  means  when 
it  says  that  governments  draw  their  just  powers  from  the 
consent  of  the  governed.  This  is  our  hope  and  the  hope  of 
the  world.  This  is  the  will  of  the  American  people. 

Nothing  that  happens  to  the  small  nations  of  the  world 
can  be  without  effect  upon  us.  We  shall  be  the  poorer  for 
thek  need;  we  shall  be  less  secure  as  they  are  less  secure. 
We  shall  probably  have  peace  only  in  the  same  measure 
as  they  have  peace.  To  guarantee  our  security  through 
the  continued  security  of  Western  Europe,  to  guarantee 
the  peace  of  the  world,  we  must  be  strong. 

The  Navy  in  its  present  character  and  size  is  primarily 
a  force  for  peace.  It  is  a  tangible,  visible,  immediately 
effective  instrument  for  stability  in  an  unsettled  world.  It 
is  the  only  adequate  means  for  insuring  uninterrupted  use 
of  the  sea  communications  which  are  vital  to  the  existence 
of  the  United  States.  History  shows  the  importance  of 
control  of  the  seas  to  every  great  nation  whose  strength 
'  and  stability  have  provided  long  periods  of  peace.  These 
lessons  are  as  true  today  as  ever. 

In  determining  what  type  and  size  Navy  this  country 
needs,  the  question  arises  as  to  whether  new  developments 
have  not  made  surface  navies  obsolete.  This  is  not  a  new 
question  to  the  United  States  Navy,  nor  is  it  new  through¬ 
out  the  naval  history  of  the  world.  For  twenty-five  hun¬ 
dred  years  new  offensive  weapons  have  carried  with  them 
the  prediction  that  they  '^ould  make  established  tech¬ 
niques  of  warfare  obsolete.  In  every  instance,  the  devel¬ 
opment  of  defensive  weapons  has  offset  or  neutralized 
these  new  factors  of  offense. 

Within  this  century,  explosive  large  caliber  shells,  the 
torpedo,  and  the  submarine  have  each  been  heralded  as 
the  death  knell  for  surface  ships.  Armor  plate,  compart- 
mentation  and  anti-torpedo  defense,  and  integrated  anti¬ 
submarine  warfare  have  effectively  disproved  each  claim. 
At  the  same  time,  the  weapons  themselves  have  been 
adapted  and  developed  to  the  point  that  they  have  only 
strengthened  the  Navy’s  control  of  the  seas.  The  subma¬ 
rine  gave  us  a  new  dimension  in  sea  warfare,  thus  adding 
a  new  fieet  rather  than  eliminating  the  surface  fieet,  and 
extending  the  scope  of  operations  to  far  more  effective 
lengths. 

As  with  the  submarine,  the  airplane,  once  thought  to 
spell  the  end  of  surface  navies,  has  become  instead  a  tre¬ 
mendously  powerful  arm  of  the  Navy.  The  Navy  operates 
on,  under,  and  above  the  seas,  and  if  used  to  its  ultimate 
potentiality,  can  control  all  three  spheres.  The  submarine 
and  the  airplane  have  established  even  more  firmly  the 
Navy’s  position  as  a  dominant  factor  in  both  offensive 
and  defensive  warfare. 

During  the  Okinawa  invasion  it  was  necessary  for  the 
Navy  to  transport  four  hundred  and  fifty  thousand  men, 
with  ammunition,  food,  medical  supplies,  and  equipment 
of  all  kinds.  A  fleet  of  over  1,200  ships  was  required  to 
do  the  job,  which  necessitated  their  staying  in  restricted 
waters  close  ashore.  The  covering  air  support  for  the  land¬ 
ing  operation  was  furnished  entirely  by  Naval  and  Ma¬ 
rine  aviators  from  carriers. 


During  the  three  months  from  March  22  to  June  22, 
1945,  when  the  Japanese  were  making  their  most  hysteri¬ 
cal  and  desperate  kamikaze  attacks  on  these  1,200  ships, 
the  Fleet  that  Came  to  Stay  accounted  for  7,830  Japanese 
aircraft,  while  the  enemy  did  not  succeed  in  sinking  one 
single  American  carrier,  battleship,  cruiser  or  transport. 
Obviously  the  defensive  techniques  of  the  United  States 
Navy  had  overcome  the  advantages  claimed  for  new  offen¬ 
sive  aircraft  techniques. 

For  those  theorists  who  feel  that  air  transportation  can 
replace  water  transportation,  I  mention  an  analysis  that 
has  been  made  of  the  problem  of  moving  100,000  long 
tons  of  supplies  per  month  under  war  conditions  from 
San  Francisco  to  Australia,  a  relatively  common  opera¬ 
tion  during  the  last  war. 

To  move  this  tonnage  by  seas  would  require  44.  cargo 
type  ships,  with  3,200  men  to  man  them,  and  165,000  bar¬ 
rels  of  fuel.  Air  transportation  of  this  same  monthly  ton¬ 
nage  would  require  10,000  four-engined  akplanes  of  the 
C-87  type,  manned  by  120,000  highly  trained  specialists, 
and  9,000,000  barrels  of  gasoline.  Even  then  we  could  not 
dispense  with  ships.  A  total  of  89  tankers  would  be  need¬ 
ed  to  furnish  the  gas  along  the  route  and  at  the  other  end 
of  the  line.  Of  course,  the  differential  here  cited  will  be 
changed  by  new  developments  in  aeronautics,  but  the  mag¬ 
nitude  of  that  differential  should  serve  as  convincing  proof 
that  a  Navy  strong  enough  to  control  the  sea  lanes  will  be 
indispensable  throughout  our  life  and  that  of  our  children.  | 

The  major  striking  force  of  a  modern  Navy  is  represent- 1 
ed  by  its  carrier-borne  aviation.  A  carrier  task  group  can  I 
remain  at  sea  for  months,  refueling  and  rearming  at  sea,  i 
and  even  changing  the  air  groups  themselves.  This  ca¬ 
pacity  has  raised  to  a  high  point  the  art  of  emplosring 
force  where  it  will  be  effective.  We  are  able  to  establish 
offshore  anywhere  in  the  world  ak  fields  completely 
equipped  with  machine  shops,  ammunition  dumps,  tank 
farms,  warehouses,  and  accommodations  for  personnel. 
Such  a  task  force  is  virtually  as  complete  as  any  air  base 
established.  It  can  be  moved  at  will  and  in  any  kind  of 
weather.  It  constitutes  an  air  base  that  can  be  made  avail¬ 
able  near  enemy  territory  without  negotiation  or  conquest, 
and  a  mobile  base  that  can  be  employed  with  secrecy  and 
surprise. 

No  man  who  has  been  associated  with  the  Armed  Serv¬ 
ices  and  knows  intimately  the  appalling  waste  and  sacri¬ 
fice  of  war  can  ever  resign  himself  to  the  inevitability  of 
another  major  conflict.  America  does  not  want  war,  but 
as  a  nation  we  face  heavy  responsibilities  in  keeping  tbs 
peace.  These  responsibilities  have  devolved  upon  us  be¬ 
cause  we  champion  freedom  against  tyranny,  and  individ¬ 
ual  liberty  against  the  terror  of  the  police  state,  because 
we'have  chosen' to  defend  progressive  civilization  as  em-; 
bodied  in  the  freedom  of  man  against  reversion  to  barbar-  r 
ism  and  the  rule  of  force.  Our  surest  security  against  war  i 
lies  in  preparedness  and  strength  to  guarantee  peace. 
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Below:  The  14-inch  guns,  anti-aircraft  guns,  and  the  airplane  perched  on  the  catapult  point  up  the  advancement  made  since  the 

"Teddy"  Roosevelt  era  when  the  USS  Olympia  (right)  was  the  flagship  of  the  U.  S.  Fleet. 


Above:  Under  the  administration  of  Benjamin  Stoddert,  first  Secretary  of  the  Navy,  the  United  States  Navy  began  its  real  development. 

Some  of  the  advancements  made  in  the  following  ISO  years  are  pictured  on  these  pages. 

Below:  The  present  Navy  Department  building  in  Washington,  D.  C.,  and  right,  the  comparatively  small  structure  the  department  shared 

with  the  War  Department  in  the  latter  part  of  the  last  century. 


.  *  * 
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Pictured  on  this  page  are  firsts  aid 
latests  in  U.  S.  Navy  aviation.  Tcp, 
Lt.  Eugene  Ely  made  the  first  flight 
from  a  ship,  Hampton  Roads,  No¬ 
vember  14,  1910.  Ely  was  the  real 
pioneer  of  naval  aviation — he  also 
made  the  first  aircraft  landing  on  a 
ship,  San  Francisco,  January  18,  1911. 
It  is  interesting  to  note  that  the  im¬ 
provised  arresting  gear  used  for  that 
landing  consisted  of  lines  stretched 
across  the  deck  attached  to  sandbags 
—the  same  principle  employed  in 
modern  arresting  gear. 


Second  from  top,  an  FJ-I  "Fury, 
jet-propelled  Navy  fighter  makes 
landing  aboard  the  USS*  Boxer. 


Below,  the  first  "flat  top."  Converted 
from  a  collier,  the  USS  Langley  was 
probably  as  clumsy  as  stie  looked 
compared  to  the  latest  in  carriers, 
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The  latest  in  Navy  aircraft,  fighters  and  transport. 

Right,  Marine  jet  fighters,  "Phantoms,"  in  echelon. 

•  Above,  Navy  jet  fighter,  the  "Panther." 

elow.  The  Navy  claims  its  "Banshee"  is  the  world's  most  powerful  carrier  based 

fighter  plane. 
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A  hundred  years  ago  at  Vera  Cruz 
the  Navy  was  putting  landing  forces 
ashore  in  boats  rowed  by  hand.  But 
the  big  ships  were  using  the  same 
technique  of  today,  bombarding  the 
land  positions  to  cover  the  landings. 


Probably  no  technique  of  warfare  was 
so  expanded  during  the  last  war  as 
the  amphibious  phase.  Center,  hun¬ 
dreds  of  craft  streak  in  for  the  Iwo 
Jima  assault. 


Below,  in  a  few  hours  time  landing 
craft  put  ashore  supplies  and  equip¬ 
ment  for  an  army. 
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Quartermaster* 

The  Quartermaster  rating  serves  as 
a  good  example  of  the  basic  work¬ 
ings  of  the  new  rating  structure. 


GENERAL 

SERVICE 

RATING 


EMERGENCY 

SERVICE 

RATINGS 

QMQ 

QMS 


*Note  to  Army  and  Air  Force  readers; 
“Quartermaster”  has  not  the  same  mean 
ing  in  the  Navy  as  it  has  in  your  branch 
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Teletype  adjustment  instruction  for  naval  school  teleman. 


QUARTERMASTER  JOB 
CLASSIFICATIONS 

Expert  lookout  supervisors 
Quartermaster,  fleet  operations 
Quartermaster,  river  and  harbor 
Charts  and  publications  men 
Quartermasters,  basic 
Signalmen,  fleet  operations 
Signalmen,  beaching  operations 
Signalmen,  harbor  entrance  con¬ 
trol  post 

Signalmen,  convoy  operations 
Signalmen,  basic 


The  war-experienced  Reserve  as 
well  as  the  postwar  Reserve  enlistee 
will  continue  in  either  the  QMQ  or 
QMS  rating.  Each  is  a  man-sized 
task  in  itself.  He  will  be  expected  to 
become  as  expert  in  his  specialty  in 
time  of  emergency  as  the  general  ser¬ 
vice  QM  who  will  then  be  serving 
with  the  Reserve  in  the  same  gang 
and  in  the  same  ship. 

Reserve  training  officers  will  make 
the  desired  training  courses  avail¬ 
able  to  Reserve  enlisted  men.  The 
present  courses  cover  the  area  fairly 
well;  and  within  a  year  revised  and 
up-to-date  courses  for  Quartermaster 
and  many  other  ratings  will  be  ready 
for  distribution  to  all  armories. 

Radioman 

The  general  service  rating  of  radio¬ 
man  (RM)  also  means  greater  re¬ 
sponsibility  and  wider  usefulness  for 
the  active  Navy  man  today.  In  addi¬ 
tion  to  working  with  radios  and 
transmitters,  the  RM  will  operate 
direction  finders,  teletypewriters, 
voice  radios,  and  facsimile  equip¬ 
ment.  The  two  emergency  service 
ratings  are  Radioman  N  and  Radio¬ 
man  T.  The  RMN  performs  nearly 
the  same  duties  as  the  RM  except 
that  he  does  not  operate  a  key  tele¬ 


graph.  The  RMT  does  that  job  and 
knows  landline  telegraphy,  which 
uses  the  Continental  Morse  Code, 
familiar  in  railroad  communications. 

For  the  Radioman,  skill  in  trans¬ 
mitting  and  receiving  International 
Morse  Code  will  continue  basic,  in 
spite  of  the  vastly  increased  use  of 
the  teletypewriter.  The  aircraft  car¬ 
rier  of  today  and  tomorrow  may  well 
have  as  standard  equipment  as  many 
as  100  radio  receivers  and  transmit¬ 
ters.  The  far-flung  range  of  carrier 
operations  demands  alert  communi¬ 
cators.  The  RM  will  carry  much  of 
that  burden. 

Under  the  new  rating  structure  the 
RM’s  duties  have  not  changed  ma¬ 
terially,  as  shown  by  the  Naval  Job 
Classifications.  However,  the  pro¬ 
gress  being  made  in  radio  communi¬ 
cations  and  in  electronics  demands 
continued  study  and  practice  with 
new  gear. 


RADIOMAN  JOB 
CLASSIFICATIONS 

Radio  repairmen 

Radio  supervisors 

Radio  operators,  radio  watch 

Radio  operators,  basic 

Telegraphers 

Teletypewriter  operators 


The  whole  series  of  communica¬ 
tions  Training  Courses  has  been 
planned,  with  the  advice  and  approv¬ 
al  of  Chief  of  Naval  Operations,  to 
present  a  complete  and  comprehen¬ 
sive  picture  of  naval  communica¬ 
tions.  The  books  will  overlap  pur¬ 
posely.  The  RM  or  RMN  who  will 
work  with  RDF  equipment  will  study 
chapters  from  the  RD  and  QM  series 
on  plotting  and  on  charts.  The  RM 
and  the  RMN  will  want  increasingly 
to  keep  abreast  of  aspects  of  the  Elec¬ 
tronic  Technician’s  duties.  So  too. 


Rear  Adm.  T.  L.  Sprague,  USN 

Chief  of  Naval  Personnel 
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In  this  era  of  increasing  specialization 
when  experts  are  sought  out  and  reward¬ 
ed  by  positions  of  importance  in  civilian 
life,  the  U.  S.  Navy  also  is  keeping 
abreast  of  new  developments  and  off-^r- 
ing  its  men  careers  equally  attractive 
with  greater  opportunity  for  advance¬ 
ment.  Experts  with  practical  experience 
have  worked  out  naval  training  courses 
enabling  men  who  think  in  terms  of  a 
useful  education  and  the  future  to  ac¬ 
quire  the  knowledge  and  skill  that  can 
make  them  leaders. 

No  man  worth  His  salt  wants  to  re¬ 
main  in  the  position  he  is;  all  men  want 
to  get  ahead  in  some  worthwhile  work 
and  know  that  it  will  be  appreciated 
and  rewarded. 

As  a  large  organization  with  manifold 
activities,  the  Navy  can  provide  open¬ 
ings  for  such  ambitious  men.  If  they 
show  willingness  and  eagerness;,  the  Nlivy  | 
will  train  them  under  experts.  But  the 
Navy  also  asks  that  men  do  some  intelli¬ 
gent  thinking  about  their  future  goals. 

Career  planning  is  what  the  peace¬ 
time  Navy  is  now  stressing  for  alert 
naval  personnel  desiring  to  do  what  they 
like  best  and  can  do  best. 

In  communications,  for  example,  a 
man  can  choose  almost  any  field  and 
concentrate  on  it  with  the  help  of  train¬ 
ing  courses:  radio  in  all  its  variety,  elec- 1  |ie  i 
tronics,  cryptography,  and  crypanalysis.  j  Bnd 

Communications  is  only  one  example.  I  walu 
The  Navy  offers  chances  for  experts  to 
become  Special  Duty  Officers.  If  a  man 
•is  interested  in  foreign  countries  and 
customs,  he  may  embark  on  on  intelli¬ 
gence  career,  become  an  SDO  officer, 
live  abroad,  perfect  himself  in  one  or‘  fcffio 
more  foreign  languages,  and  specialized  ^avy 
in  a  particular  field  like  government  ort  Bhe  1 
geography.  An  SDO  officer  in  photog-|  ffEQ 
raphy  may  become  an  authority  oh  sucli;  fjerfe 
a  subject  as  cinematography,  or  in  public* 
relations  as  an  ajKhority  on  the  evalua-_ 
tion  of  propagandaToreign  or  dome'Stic.' 
or  in  psychology  an  authority  on  psy¬ 
chophysiology  among  aviators  or  sub-| 
marine  men.  f 

f 

More  than  ever  before,  the  Navy  enj 
courages  men  to  better  themselves  by 
planning  their  careers  and  taking  ad 
vantage  of  post-war  educational  facilities 
and  training  that  lead  to  promotion. 


erge 

ehoi 

Ihis 


ftatic 


IThe 
he 
Jerk 
^av] 


the  RM  on  a  carrier  will  find  profit¬ 
able  reading  in  the  books  on  aircraft 
communications  and  aircraft  radio.  I 
In  ships  and  in  armories,  training 
officers  will  be  proud  of  the  resub 
achieved  when  they  prepare  a  stud) 
program  that  selects  courses  and 
parts  of  courses  best  suited  to  ead 


18 


SIGNALS,  SEPTEMBER-OCTOBER,  1941 


J 


\ 


’s  needs.  The  Reserve  RMN  who 
and  studies  each  year  the  cur- 
Radio  Amateur^ s  Handbook  will 
one  of  the  first  to  recognize  in  his 
raining  Courses,  at  the  armory  or 
home,  the  Navy  side  of  worldwide 
ons  systems.  The  field 
broad  and  has  many  compart- 


TRAINING  COURSES:  For  the 
RM  and  the  RMN  and  RMT 


Introduction  to  Com- 


munications 

NavPers  10129 

Radioman  1  &  C 

10107 

Radioman  2 

10109 

Radioman  3 

10111 

Quartermaster  3  &  2 

10023 

Sonarman  3 
Electronics  Techni- 

10125 

cian*s  Mate  2 
Electronics  Techni- 

10143A 

cian*s  Mate  3 
Introduction  to  Radio 

10145 

Equipment 

Aircraft  Communi- 

10172 

cations 

10313 

Advanced  Work  in 

Aircraft  Radio 

10314 

Typewriting  Manual 

10609 

Laborafory  at  naval  school,  electronics  equipment,  M.l.T.  All  gear  is  in  operating  condition 

and  is  used  for  practical  study. 


Teleman 

Comparison  of  the  general  and  em- 
rgency  service  ratings  for  Teleman 
hows  the  complex  skills  required  for 
Jhis  new  rating.  As  a  clerical  worker 
le  is  entrusted  with  keeping  records 
nd  publications  of  high  security 
alue  in  the  field  of  naval  communi- 
ations. 

he  TEL  is  the  communication  clerk, 
he  TEP  the  registered  publications 
lerk.  The  TEM  is  entrusted  by  the 
Javy  Department  and  by  the  Post 
Iflice  Department  with  all  classes  of 
lavy  mail  and  with  postal  funds.  In 
he  higher  rates,  the  Teleman,  as  a 
EQ  may  be  authorized  by  CNO  to 
erform  cryptoboard  functions  as 
/ell  as  to  maintain  electrical  cipher 
lachines.  The  Teleman  will  under- 
tand  the  maintenance  and  repair  of 
11  the  gear  he  uses — the  typewriter. 


the  teletypewriter,  voice  radio,  and 
cryptographic  devices.  The  TET  will 
operate  primarily  as  a  landline  tele¬ 
typist.  And,  sum  total  of  all,  the  Tele¬ 
man  will  learn  by  standing  a  teletype¬ 
writer  watch  to  become  a  supervisor 
of  the  watch  and  to  assume  responsi¬ 
bility  for  the  operation  and  upkeep 
of  the  station  equipment. 


TRAINING  COURSES:  For 
TE,  and  TEL,  TEP,  TEQ, 
TET,  and  TEM 

Introduction  to  Com¬ 
munications  NavPers  10129 

Introduction  to  Radio 
Equipment  10172 

Electrician* s  Mate  3  10105 

Yeoman  1  &  C  10401 

Yeoman  3  10405 

Navy  Mail  10431 

Typewriting  Manual  10609 


As  is  true  of  all  Navy  ratings,  the 
TE  rating  demands  much  book  study. 
Then  must  come  on-the-job  practice 
and  experience.  The  Bureau’s  Train¬ 
ing  Courses  can  do  much  towards 
getting  a  man  started;  in  his  work¬ 
ing  library  he  will  have  many  rating 
courses  and  reference  books.  For  the 
operation  and  maintenance  of  his 
particular  model  teletypewriter,  the 
Teleman  will  work  directly  with  the 
manual  supplied  by  the  manufactur¬ 


The  "shack"— communication  office  of  the  ship. 


er.  The  rest  calls  for  disciplined 
drill  and  wide  opportunities  of  ex¬ 
perience. 

The  wireless  teletype  will  soon  be¬ 
come  very  familiar  on  all  types  of 
Navy  ships — thence  comes  the  im¬ 
portance  of  the  TE  rating.  The  sea¬ 
going  Teleman  will  be  working  with 
radio  receivers,  tuning  them  for  tele¬ 
typewriter  reception.  The  radio-tele- 
typewriter  is  also  patched  directly  in¬ 
to  the  ship’s  transmitters,  as  in  nor¬ 
mal  radiotelegraphy.  The  more  the 
TE  knows  of  radio  channels,  the 
more  thorough  job  he  can  do.  This 
Teleman  rating  is  packed  full  of  tech¬ 
nical  information  and  the  man  so 
rated  will  perform  valuable  duties  at 
sea  or  on  shore.  Some  indications  of 
the  ramifications  of  this  new  rating 
may  be  noted  in  the  job  classifica¬ 
tion  schedule. 


TELEMAN  JOB 
CLASSIFICATIONS 

Radio  supervisors 

Radio  operators,  radio  watch 

Cryptographers 

Yeoman,  technical 

Teletypewriter  operators 

Mailmen 

Registered  publications 
specialists 


Brief  forecast  can  be  made,  in  sum¬ 
mary,  of  the  Navy  Training  Courses 
in  communications  that  will  be  made 
ready  in  the  coming  months.  The 
Introduction  to  Communications  has 
been  written  for  all  men  interested  in 
communications  ratings.  The  course 
contains  introductory  information 
necessary  to  qualify  a  man  for  ad¬ 
vancement  to  the  third  class  rate  of 
Quartermaster  (S),  Radioman,  or 
Teleman.  The  book  will  also  prove 
of  value  to  the  Seaman  with  a  limited 
opportunity  for  communication  train¬ 
ing.  This  course  contains  a  brief  hi¬ 
story  of  communications,  and  a  gen¬ 
eral  treatment  of  the  naval  communi- 
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Instructor  points  out  details  of  radar  set  to  Plebe  class. 


cation  organization,  ashore  and  a- 
float.  In  the  discussion  of  the  vari¬ 
ous  rhethods  and  systems  used  by  the 
Naval  Communication  Service,  no 
effort  is  made  to  deal  with  communi¬ 
cation  procedures.  For  that  informa¬ 
tion  the  striker  should  study  the 
Training  Course  for  third  class  in  the 
rating  in  which  he  is  interested.  The 
final  chapter,  “Communications  in 
Amphibious  Warfare,”  is  designed  to 
show  the  role  of  communications  in 
coordinating  the  forces  employed  for 
invasion  by  sea. 

Self-study  courses  in  the  bluebook 
series  in  the  ratings  of  Quartermaster 
and  Radioman  will  soon  appear. 
Mention  also  should  be  made  of  the 
basic  courses  in  mathematics  and 
physics  for  pre-electronic  training,  as 
well  as  introductory  courses  in  elec¬ 
tronics. 

The  courses  mentioned  here  are 
being  prepared  directly  by  the  Naval 
Reserve  Training  Publications  Pro¬ 
ject  under  the  technical  cognizance 
of  the  Training  Activity  of  the  Bur¬ 
eau  of  Naval  Personnel.  Advice  and 
assistance  in  these  communication 
rating  courses  are  being  generously 
given  by  naval  schools  and  offices, 
including  various  offices  in  CNO  and 
BuShips. 

The  Navy  Training  Courses  are 
being  developed  to  give  men  of  the 
Navy  and  Naval  Reserve  well- 
rounded  programs  of  self-study  liter¬ 
ature.  Those  responsible  for  enlisted 
training  will  achieve  the  Training  Ac¬ 
tivity’s  goal — a  self-study  course  for 
every  rate  and  rating. 


Communications  Training  for 
Naval  Officers 


The  successful  coordination  of  na¬ 
val  operations  demands  a  comprehen¬ 
sive  and  efficient  communications  sys¬ 
tem.  So  vital  to  the  naval  service  is 
the  ability  to  transfer  intelligence 
reliably  and  rapidly  that  communica¬ 
tions  assumes  the  position  of  a  fun¬ 
damental  in  the  training  of  naval 
officers.  Each  line  officer,  whether 
he  ultimately  may  be  assigned  to 
duties  involving  navigation,  engineer¬ 
ing,  gunnery  or  any  specialty  is  given 
a  basic  knowledge  of  communications 
potentialities  and  limitations,  with 
emphasis  on  the  methods  and  proce¬ 
dures  employed  in  the  naval  service. 
Such  fundamental  instruction  is 
given  at  the  Naval  Academy  a  id  in 
the  Naval  Reserve  Officers  Training 
Corps  program,  as  well  as  at  the  Gen¬ 
eral  Line  Schools,  which  are  con¬ 
nected  with  the  professional  training 
of  junior  officers. 


The  several  media  of  communica¬ 
tions  must  be  understood  by  each 
officer  so  that  most  effective  use  ol 
facilities  may  be  made  in  meeting 
any  given  need.  These  media  vary 
from  the  hand  semaphore  to  the  ad¬ 
vanced  forms  of  radio-teletype,  and 
include  radiotelegraph,  both  manual 
automatic,  radio-telephone,  landline 
circuits,  flashing  light,  flags,  the 
mails,  and  even  messengers. 


With  a  foundation  in  the  prin¬ 
ciples  of  communication  techniques 
and  using  the  official  Naval  Com¬ 


munication  Instructions  and  special 
orders  and  directives  for  guidance, 
most  officers  assigned  to  communica¬ 
tion  duties  “learn  by  doing.”  How¬ 
ever,  taken  as  a  whole  the  communi- 
cation  system  is  complex,  and  special 
training  must  be  given  to  a  limited 
number  of  officers  who  will  assist  in 
planning,  implementing  and  execu¬ 
ting  communication  plans  for  fleet 
maneuvers  and  tactical  operations. 
These  officers  must  be  schooled  in  all 
phases  of  practical  communications, 
and  become  in  effect  the  Navy’s  com¬ 
munication  specialists. 


Postgrad  uat^-^S^urses 


To  meet  this  need  for  highly 
skilled  communicators  a  one-year 
post-graduate  course  in  Applied  Com¬ 
munications  is  conducted  at  the  U.  S. 
Naval  Postgraduate  School,  Anna¬ 
polis,  Maryland.  On  the  theory  that 
the  best  supervisor  and  administra¬ 
tor  can  himself  perform  the  duties  of 
his  subordinates,  this  course  includes 
training  in  the  art  of  radio  operating 
itself  as  well  as  in  the  planning 
phases  of  communications  utiliza¬ 
tion.  The  instruction  covered  runs 
the  gamut  from  learning  to  copy  ra¬ 
dio  code  on  a  typewriter  to  the 
formulation  of  typical  communica¬ 
tion  plans  for  major  naval  opera¬ 
tions.  Included  is  training  in  radio¬ 
telegraph,  voice,  visual  and  teletype 
procedures;  organizational  problems 
of  communications  ashore  and  a- 
float;  the  two  “bibles”  of  naval  com¬ 
munications,  Communication  Instruc¬ 
tions  and  the  General  Signal  Book;: 
international  communication  rules 
and  procedures;  radio  frequencies| 
and  their  usage;  aircraft  communi¬ 
cations;  merchant  ship  communica¬ 
tions;  uses  of  deceptive  operations] 
and  countermeasures  involving  botlij 
radio  and  radar;  crytographic  aids:! 
communications  involved  in  joint.] 
combined,  and  amphibious  opera¬ 
tions;  principles  of  tactical  opera¬ 
tions;  fleet  doctrine  and  tactical  in-| 
structions;  the  Combat  Information  | 
Center,  with  emphasis  on  the  com¬ 
munication  problems  involved  in| 
fighter  direction,  fire  control,  shore! 
fire  control  and  countermeasures;! 
basic  tactics  and  naval  tactical  com¬ 
munications;  and  the  principles,  cap 
abilities,  limitations  and  operational 
features  of  radio,  sonar,  radar  and 
associated  circuits  and  equipment. 


In  the  earlier  days  of  naval  comj 
munications,  the  communicators 
themselves  performed  all  installation, 
maintenance  and  repair  of  radi( 
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quipitient.  With  the  rapid  and  wide* 
pread  progress  in  the  electronics 
eld  and  the  addition  of  innumerable 
^pes  of  gear,  including  radar  equip- 
nents,  the  need  manifested  itself  for 
pecialists  trained  in  the  upkeep  of 
jelectronics  apparatus.  Electronics 
ffficers  thus  have  evolved,  and,  al- 
llhough  they  are  not  considered  “com- 
nunicators,”  electronics  officers  and 


ommunication  officers  are  closely 
|related.  The  electronics  specialist 
eeps  the  equipment  running,  the 
ommunicator  puts  it  to  practical  use. 

Any  discussion  of  the  communi- 
ations  training  of  naval  officers 
ould  be  incomplete  if  we  did  not 
nention  the  courses  for  those  officers 
ho  are  responsible  for  the  main- 
enance  of  equipment. 

A  twenty-four  week  course  de¬ 
igned  to  familiarize  junior  officers 
ith  all  phases  of  electronics  ma- 
eriel,  and  to  qualify  them  to  super- 
ise  the  maintenance  and  repair  of 
uch  equipment,  is  conducted  at  U.  S. 
aval  School  (Electronics  Materiel), 
reasure  Island,  California.  This 
ourse  includes  instruction  in  the 
heory  and  applications  of  radar,  lo¬ 
an,  sonar,  identification,  and  coun- 
ermeasures  equipment.  Graduates 
upervise  the  work  of  electronics 
echnicians  and  assist  in  training  new 
ersonnel  in  equipment  upkeep. 

Great  Lakes  School 

A  more  extensive  course  of  one 
ear  duration  is  given  at  U.  S.  Na- 
al  School  (Electronics  Mainten- 
nce).  Great  Lakes,  Illinois.  Gradu- 
tes  of  this  course  are  equipped  to 
erform  installation  and  maintenance 
unctions  on  all  types  of  naval  elec- 
ronics  equipment.  Training  here  is 
t  the  engineering  school  level,  with 
mphasis  on  the  advanced  a^lica- 
ions  of  electrical  and  electronic  en- 
ineering  principles.  Many  officers 
ttending  this  school  are  “career  elec- 
ronics  specialists,”  having  a  wide 
ackground  of  experience  in  the  com-  - 
lunications  and  electronics  fields. 

Since  1946,  an  advanced  twenty- 
lonth  course  has  been  conducted  at 


The  Navy's  Communication  Chief,  Rear 
Admiral  Earl  E.  Stone. 


U.  S.  Naval  School  (Electronics  En¬ 
gineering),  Massachusetts  Institute 
of  Technology,  Boston,  Massachu¬ 
setts.  This  course  was  planned  to  pro¬ 
vide  technical  training  of  basic  and 
long-range  character,  at  the  third  and 
fourth-year  engineering  school  level, 
for  a  selected  group  of  officers,  pre¬ 
paring  for  duty  *as  electronics  spec¬ 
ialists.  The  program  includes  basic 
electrical  engineering  subjects,  em-' 
phasizes  the  principles  and  applica¬ 
tions  of  radio,  radar,  and  sonar,  and 
includes  some  instruction  on  atomic 
structure  and  nuclear  physics.  Gra¬ 
duates  are  prepared  to  undertake  su¬ 
pervision  of  the  installation  and 
maintenance  of  future  models  of  elec¬ 
tronic  equipment  with  relatively  little 
additional  preparation.  They  also 
are  equipped  to  apply  the  general 
knowledge  gained  in  a  wide  variety 
of  electronic-engineering  work  for 
the  Navy.  Successful  completion  of 
the  course  leads  to  a  degree  of  Ba¬ 
chelor  of^  Science  in  Electrical  En¬ 
gineering. 

The  electronics  school  at  the  Mass¬ 
achusetts  Institute  of  Technology  was 
established  as  an  interim  measure, 
to  be  effective  until  such  time  as  the 
output  of  the  U.  S.  Naval  PostGradu¬ 


ate  School,  Annapolis,  Maryland, 
could  meet  the  postwar  requirements 
for  electronics  officers  trained  at  the 
engineering  and  design  level.  The 
M.I.T.  program  will  conclude  in  early 
1949,  with  final  graduation  in  Febru¬ 
ary  of  that  year. 

The  U.  S.  Naval  Postgraduate 
School  conducts  a  three-year  course 
in  Electronics  Engineering,  with  a 
specially  selected  class  of  officers  con¬ 
vening  each  summer.  This  course 
prepares  officers  to  be  competent  su¬ 
pervisors  over  work  relative  to  the 
specification,  design,  research  and 
development  problems  of  radio,  ra¬ 
dar,  sonar,  countermeasures,  and 
other  electronics  apparatus  utilized 
by  the  Navy,  and  to  be  competent 
supervisors  over  the  installation  of 
such  equipment.  Instruction  includes 
the  following  phases:  organization 
and  administration  of  electronics  fac¬ 
ilities,  afloat  and  ashore;  principles 
of  radio  circuits;  electricity;  circuit 
analysis  and  measurements;  ad¬ 
vanced  circuit  theory;  radio  frequen¬ 
cy  measurements;  principles  under¬ 
lying  radio,  radar  and  sonar;  com¬ 
munications  fundamentals;  electron 
tubes;  vacum  tube  circuits;  pulsing 
and  high  frequency  circuits;  radio 
systems;  transmitters  and  receivers; 
radar ;  navigational  systems;  anten¬ 
nas,  transmission  lines  and  wave 
guides;  radio  and  radar  counterihea- 
sures;  sonar;  electromagnetics;  and 
radio  frequency  energy  transmission. 

In  addition  to  the  more  extensive 
courses,  numerous  short  courses  at 
the  familiarization  and  refresher  le¬ 
vel  are  conducted  for  officers  who 
are  changing  duty  stations  or  whose 
ships  are  tied  up  for  limited  periods 
of  overhaul  or  repair.  Such  courses 
include  the  following  for  communi¬ 
cation  and  electronics  officers:  com¬ 
munications,  combat  information 
center,  countermeasures,  radio,  ra¬ 
dar,  oran,  electronics,  teletype,  and 
sonar.  For  the  most  part,  these  short 
courses  are  given  at  various  Fleet 
Training  Centers,  at  C I C  Team 
Training^j^nters,  and  at  certain  Na¬ 
val  Reserve  Training  Centers  located 
at  coastal  points. 
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A  one  year  post-graduate  course  in  applied  communications  is  conducted  at  the  Navol  Postgraduate  School,  Annapolis. 


THE  MARINES’ 

,  NAVAJO 
“CODETALKERS” 

Throughout  the  Solomons,  in  the  Marianas,  at  Peleliu,  I  wo  Jima,  and  al- 
most  every  island  where  the  Marines  stormed  ashore  in  the  war,  the  Japa¬ 
nese  heard  a  strange  language  gurgling  through  the  earphones  of  their 
radio  listening  sets — a  voice  which  defied  decoding.  To  the  linguistically  keen 
ear  it  showed  a  trace  of  Asiatic  origin,  and  a  lot  of  what  sounded  like 
American  double-talk. 

That  strange  tongue  was  Navajo  embellished  with  improvised  words  and 
phrases  for  military  use.  For  three  years  it  served  the  Marine  Corps  well 
for  transmitting  secret  radio  and  telephone  messages  in  combat.  The  dark- 
skinned  black-haired  Navajo  code  talker,  huddled  over  a  portable  radio  or 
field  phone  in  a  regimented,  divisional  or  corps  command  post,  translating 
a  message  into  Navajo  as  he  read  it  to  his  counterpart  on  the  receiving  end 
miles  away,  was  a  familiar  sight  in  the  Pacific  battle  zone. 


Navajo  Codefalkar  ...  a  familiar  sight  in 
the  Pacific  zone. 


By  nature  of  its  distinct  position 
in  the  military  defense  of  this  na¬ 
tion,  the  U.  S.  Marine  Corps  must 
supplement  normal  procedures  with 
innovations  of  its  own.  In  the  com¬ 
munications  field  the  Marine  Corps, 
admittedly  the  forerunner  in  deve¬ 
lopment  of  amphibious  technique, 
added  to  standard  operating  proced¬ 
ure  the  employment  of  Navajo  In¬ 
dians  as  “code  talkers.”  This  hereto¬ 
fore  classified  program  took  an  old 
cryptographic  principle  and  applied 
it  with  success  in  the  Pacific  opera¬ 
tions  of  World  War  II. 

Transmitting  messages  which  the 
enemy  cannot  decode  is  a  vital  mili¬ 
tary  factor  in  any  engagement,  es¬ 
pecially  where  combat  units  are  oper¬ 
ating  over  a  wide  area  in  which 
communications  must  be  maintained 
by  radio.  Throughout  the  history  of 
warfare  military  leaders  have  sought 
the  perfect  code — a  code  which  the 
enemy  could  not  break  down,  no 
matter  how  able  his  intelligence  staff. 

Most  codes  are  based  on  the 
codist’s  native  language.  If  the  lan¬ 
guage  is  a  widely-used  one,  it  also 
will  be  familiar  to  the  enemy  and  no 
matter  how  good  your  code  may  be 
the  enemy  eventually  can  master  it. 
Navajo,  however,  is  one  of  the 
world’s  “hidden”  languages;  it  is 
termed  “hidden,”  along  with  other 
Indian  languages,  as  no  alphabet  or 
other  symbols  of  it  exist  in  the  origi¬ 
nal  form.  There  are  only  about  55,- 
000  Navajos,  all  concentrated  in  one 
region,  living  on  Government  reser¬ 
vations  and  intensely  clannish  by 
nature.  These  factors  have  confined 
the  tongue  to  its  native  area.  Com¬ 
plicating  the  Navajo  language,  there 


are  dialect  variations  among  the 
tribes,  and  in  some  cases  even  dia¬ 
lects  within  a  tribe. 

Except  for  the  Navajos  themselves, 
only  a  handful  of  Americans  speak 
the  language.  At  the  time  the  Ma¬ 
rine  Corps  adopted  Navajo  as  a  voice 
code  it  was  estimated  that  not  more 
than  28  other  persons,  American 
scientists  or  missionaries  who  lived 
among  the  Navajos  and  studied  the 
language  for  years,  could  speak  Na¬ 
vajo  fluently.  In  recent  years,  mis¬ 
sionaries  and  the  Interior  Depart¬ 
ment’s  Bureau  of  Indian  Affairs  have 
worked  on  the  compilation  of  die-  ^ 
tionaries  and  grammars  of  the  Ian-/ 
guage,  based  on  its  phonetics,  to  re¬ 
duce  it  to  writing.  Even  with  these 
available  it  is  said  that  a  fluency  can 
be  acquired  from  prepared  texts  only 
by  persons  who  are  highly  educated 
in  English  and  who  have  made  a 
lengthy  study  of  spoken  and  written 
Navajo. 

Germans  Missed  Navajo  Study 

One  of  the  reasons  which  promp¬ 
ted  the  Marine  Corps  to  adopt  Nava¬ 
jo,  in  preference  to  a  variety  of  In¬ 
dian  tongues  as  used  by  the  AEF  in 
the  last  war,  was  a  report  that  Nava¬ 
jos  were  the  only  Indian  group  in 
the  United  States  not  infested  with 
German  students  during  the  20>years 
prior  to  1941,  when  the  Germans  had 
been  studying  tribal  dialects  under 
the  guise  of  art  students,  anthropo¬ 
logists,  etc.  It  was  learned  that  Ger¬ 
man  and  other  foreign  diplomats 
were  among  the  chief  customers  of 
the  Bureau  of  Indian  Affairs  for  the 
purchase  of  publications  dealing  with 


Indian  tribes,  but  it  was  decided 
that  even  if  Navajo  books  were  in 
enemy  hands  it  would  be  virtually 
impossible  for  the  enemy  to  gain  a 
working  knowledge  from  that  mea- ; 
ger  information.  In  addition,  even  ■ 
ability  to  speak  Navajo  fluently] 
would,  not  necessarily  enable  the 
enemy  to  decode  a  military  message, 
for  the  Navajo  dictionary  does  not 
list  military  terms,  and  words  used 
for  “jeep,”  “emplacement,”  “bat¬ 
tery,”  “radar,”  “antiaircraft,”  etc., 
have  been  improvised  by  Navajos  in 
4he  field. 

The  adoption  of  code  talkers  by 
the  Marine  Corps  stemm  ^d  from 
request  for  Navajo  communicators' 
by  Maj.  Gen.  Clayton  B.  Vogel,  then: 
Commanding  General,  Amphibious] 
Corps,  Pacific  Fleet.  A  report  sub¬ 
mitted  with  this  request  said  a  Nava¬ 
jo  enlistment  program  would  have 
full  support  of  the  Tribal  Council  alj 
Window  Rock,  Ariz.,  Navajo  Reser¬ 
vation. 

Acting  on  this  request,  the  MarinCj 
Corps’  Division  of  Plans  and  Policies 
in  March  1942  sent  Col.  Wethered 
Woodworth  to  make  a  further  report 
on  the  subject,  and  a  test  was  made 
at  the  San  Diego,  Calif.,  Marine  Base 
to  determine  the  practicality  of  Na-j 
vajos  as  code  talkers. 

The  test  revealed  that  the  Navajos 
who  volunteered  for  the  experiment 
could  transmit  the  messages  given, 
although  with  some  variation  at  the 
receiving  end  resulting  from  lack  ol 
exact  words  to  transmit  specific  mili 
tary  terms.  For  example,  “Enemy  i‘ 
pressing  attack  on  left  flank”  wo  uidj 
come  out  “The  enemy  is  attacking  on 
the  left.” 
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Proper  schooling  in  military 
phraseology,  it  was  believed,  could 
correct  this  variation,  and  the  follow¬ 
ing  month  the  Marine  Corps  author¬ 
ized  an  initial  enlistment  of  30  Nava- 
jos  to  ascertain  the  value  of  their 
services. 

The  enlistment  order  required  that 
recruits  meet  full  Marine  Corps  phy¬ 
sical  requirements  and  have  sufficient 
knowledge  of  English  and  Navajo  to 
transmit  combat  messages  in  Navajo. 
The  recruits  were  to  receive  regular 
Marine  training,  attend  a  Navajo 
school  at  the  Fleet  Marine  Force 
Training  Center,  Camp  Elliott,  Calif., 
and  then  receive  sufficient  communi¬ 
cations  training  to  enable  them  to 
handle  their  specially  qualified  talent 
on  the  battlefield. 


Marines  added  to  standard  operating  procedure  the  employment  of  Navajo  Indians  as 

codetalkers. 


TBXs  they  transmitted  operational 
orders  which  helped  us  advance  from 
the  Solomons  to  Okinawa. 


recruits  were  well-educated,  intelli¬ 
gent  and  quick  to  learn.  A  number 
had  worked  for  the  Bureau  of  Indian 
Affairs  as  clerks,  and  almost  all  the 
Navajos  had  the  highly  developed 
Indian  sensory  perceptions. 

Code  talkers  manned  distant  out¬ 
posts,  maintaining  contact  in  Navajo 
by  radio.  It  was  found  best  to  have 
close  friends  work  together  in  teams 
of  two,  for  they  could .  perfect  their 
code  talk  by  personal  contact. 

There  had  befen  concern  in  some 
quarters  that  dark-complected  Nava¬ 
jos  might  be  mistaken  for  Japs.  In 
the  latter  days  of  the  Guadalcanal  ac¬ 
tion  one  Army  unit  did  pick  up  a 
Navajo  communicator  on  the  coastal 
road  and  messaged  the  marine  com¬ 
mand;  “We  have  captured  a  Jap  in 
Marine  clothing  with  marine  identi¬ 
fication  tags.”  A  marine  officer  was 
startled  to  find  the  prisoner  was  a 
Navajo,  who  was  only  bored  by  the 
proceedings. 

The  code  talkers  went  on  into  more 
campaigns,  proving  their  ability,  and 
the  Navajos  quota  in  the  Marine 
Corps  rose  from  30  to  420.  At  their 


Language  Variation  Problem 


Navajos  Indispensable 

It  was  found  that  the  Navajos  are 
not  necessary  at  levels  lower  than 
battalions.  For  messages  beween  bat¬ 
talions  and  companies  the  extra  se¬ 
curity  is  not  required  and  speed  is 
the  paramount  issue.  The  ill  Amphi¬ 
bious  Corps  reported  that  the  use  of 
the  talkers  during  the  Guam  and 
Peleliu  operations  “was  considered 
indispensable  for  the  rapid  transmis¬ 
sion  of  classified  dispatches.  Enciph¬ 
ering  and  deciphering  time  would 
have  prevented  vital  operational  in¬ 
formation  from  being  dispatched  or 
delivered  to  staff  sections  with  anv 
degree  of  speed.” 

At  Iwo  Jima,  Navajos  transmitted 
messages  from  the  beach  to  division 
and  corps  commands  afloat  on  D-day, 
and  after  the  division  commands 
came  ashore,  from  division  ashore  to 
corps  afloat. 

On  rare  occasions,  though,  the  Na¬ 
vajos  did  lapse  into  some  typical  In¬ 
dian  gyrations.  Ernie  Pyle,  in  one 
of  his  last  dispatches  from  Okinawa, 
described  how  the  First  Division’s 
Navajos  had  put  on  a  ceremonial 
dance  before  leaving  for  Okinawa. 
In  the  ceremony,  they  asked  the  gods 
to  sap  the  strength  of  the  Japanese 
in  the  assault.  The  other  marines 
looked  on,  interested  and  amused, 
but  when  the  division  reached  Oki¬ 
nawa  the  Navajos  pointed  out  the 
ease  of  the  landing  and  reminded  the 
division  men  of  their  pre-embarka¬ 
tion  ceremony. 

The  part  played  by  the  Navajos 
in  communications  during  the  war 
left  no  doubt  as  to  their  value  but  it 
remained  for  the  commanding  officer 
of  a  famous  Marine  regiment  to  ad¬ 
minister  the  final  accolade,  “excellent 
marines.” 


All  the  recruits  spoke  the  same 
Navajo  basically,  but  there  were  cer¬ 
tain  word  variations.  In  Navajo,  the 
same  word  spoken  with  four  different 
inflections  has  four  different  mean¬ 
ings.  The  recruits  had  to  agree  on 
words  which  had  no  shades  of  inter¬ 
pretation,  for  any  variation  ih  an  im¬ 
portant  military  message  might  be 
disastrous.  As  might  be  expected  in 
iny  group  of  youths,  they  were  not 
;qual  in  education  or  intelligence. 
Some  military  terms  were  very  com¬ 
plex  to  the  unschooled;  all  had  to  be 
ible  to  understand  them  thoroughly 
in  order  to  translate  them  into  their 
native  language.  Some  were  not 
easily  adaptable  to  communications 
work.  It  was  difficult  in  several  in¬ 
stances  for  non-Navajos  to  instruct 
he  recruits  in  Marine  Corps  activi- 
ies;  a  few  marine  instructors  were 
mable  to  cope  with  the  typical  In- 
lian  imperturbability. 

On  the  other  hand,  many  of  the 


Navajo  recruits  meet  full  Marine  Corps  physical  requirements 
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ELECTRONICS  BEGINS 


IN  RESEARCH 


Material  Prepared  by  Editorial  Branch,  Office  of  Naval  Research 


The  history  of  the  development  of 
United  States  Naval  power  has  fol¬ 
lowed  closely  the  history  of  scientific 
development.  A  nation’s  naval  tactics 
can  be  no  further  advanced  than  its 
technological  advances.  Commodore 
Dewey,  operating  in  Manila  Bay  in 
1898,  for  instance,  without  the  bene¬ 
fit  of  radio,  radar,  and  all  the  other 
complicated  electronics  equipment 
serving  our  naval  officers  today,  was 
dependent  on  the  human  eye  for 
determination  of  tactics.  His  sources 
of  information  about  the  enemy  were 
extremely  limited,  confined  almost 
completely  to  what  could  actually  be 
seen  of  the  enemy’s  power.  He  had 
to  sight  the  enemy  optically,  he  had 
to  aim  his  guns  optically,  and  he 
used  semaphores  as  his  only  signal¬ 
ling  equipment.  Technological  de¬ 
velopments  gave  the  naval  officer  in 
World  War  I  better  optical  equip¬ 
ment  and  better  gun  sights,  but  still 
kept  him  largely  dependent  on  the 
human  eye.  Tremendous  technolog¬ 
ical  advances  in  World  War  II,  how¬ 
ever,  especially  in  the  field  of  elec¬ 
tronics,  liberated  the  naval  officer 
from  this  dependence  on  meager  op¬ 
tical  equipment.  Tactics  could  now 
be  planned  so  that  it  was  .not  even 
necessary  to  be  near  the  enemy  to 
know  his  location,  to  fire  on  him,  or 
to  find  out  what  he  was  doing.  Ra¬ 
dar,  sonar,  and  other  highly  compli¬ 
cated  technical  advances  changed  the 
whole  picture  of  naval  warfare. 


The  proximity  fuse,  which  played 
such  a  major  role  in  the  successful 
prosecution  of  the  war,  was  a  master¬ 
piece  of  electronics  development 
bas(d  on  scientific  research.  It  was 
essentially  a  complete  radio  set  equip¬ 
ped  with  a  power  plant,  transmitter, 
and  receiver,  all  fitted  into  the  nose 
of  a  shell.  To  meet  Navy  needs,  the 
fuse  had  to  perform  within  the  fol¬ 
lowing  extremes  in  requirement;  It 
had  to  be  sensitive  and  rapid  in 
operation,  but  not  subject  to  being 
triggered  by  the  passage  of  other 
shells  or  by  the  reflection  of  radio 
waves  from  the  ground,  water  and 


clouds  and  also  had  to  be  capable 
of  withstanding  the  tremendous  shock 
of  firing.  It  had  to  be  safe  to  handle 
and  not  subject  to  serious  deteriora¬ 
tion  in  storage.  Its  development  was 
one  of  the  engineering  miracles  of 
the  last  war. 


Fig.  I.  Receiving  antennas  mounted  on  an 
elevator  which  can  be  raised  and  lowered 
on  a  receiving  tower  for  more  thorough 
study  of  angle-to-arrival  problems.  Top  and 
bottom  antennas  are  used  in  tests.  Data 
from  antennas  permits  calculation  of  angle- 
of-arrival  for  both  direct  and  reflected 
waves  which  can  thereby  be  differentiated. 


The  United  States  has  always  been 
ingenious  in  the  application  of  know¬ 
ledge  for  practical  purposes.  Our 
engineering  ability  is  unsurpassed, 
but  we  have  never  been  a  leader  in 
the  creation  of  new  scientific  know¬ 
ledge.  Jet  aircraft,  rockets.  Schnorkel 
submarines,  and  even  the  principles 
underlying  the  atomic  bomb — all 
were  born  across  the  sea.  In  the  first 
three  instances  the  war  ended  before 
the  enemy  could  take  advantage  of 
their  lead.  In  the  last  instance  we* 
were  swifter  in  developing  the  basic 
data. 


Until  recently,  we  thought  we 
didn’t  have  to  worry  about  basic 
research.  Our  less  practical-minded 
European  brothers  could  do  it  for  us 
while  we  concentrated  on  production 
of  the  products  that  paid  off  in 
immediate  dollars.  We  rewarded  the 
producer  of  goods  and  ignored  the 
producer  of  ideas  from  which  the 
^oods  originated.  World  War  11 
upset  this  kind  of  thinking.  In  the 
first  place,  most  of  the  fine  European 
laboratories  and  research  institutions 
were  destroyed  with  little  prospect 
of  their  restoration  for  some  time. 
In  other  words,  our  scientific  life 
line  was  severed  and  in  self  preser 
vation  we  have  had  to  take  up  where 
the  European  scientists  left  off.  Sec 
ondly,  the  atomic  bomb  did  more 
than  end  World  War  II;  it  proved 
dramatically  that  no  nation  that 
wanted  to  survive  could  ever  ignore 
basic  scientific  research.  It  might 
well  be  the  price  of  survival.  The 
Office  of  Naval  Research,  therefore, 
was  established  at  the  end  of  the 
war  to  do  the  job  of  scientific  re 
search  for  the  Navy  and  is  now  sup 
porting  the  most  extensive  basic 
scientific  research  program  in  the 
country.  Its  fields  of  research  are 
as  fundamental  and  as  comprehensivej 
as  science  itself — chemistry,  physics 
nuclear  physics,  geophysics,  mathe 
matics,  electronics,  fluid  mechanics^ 
mechanics  and  materials,  bacteri 
ology,  biochemistry,  biophysics,  en 
vironmental  biology,  physiology,  psv 
chology,  psychophysiology,  dentistry 
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thousands  of  feet  of  fog  or  solid 
cloud  cover  so  that  bombers  could 
demolish  their  unseen  targets.  Radar 
has  indeed  come  a  long  way  since 
the  day  Hoyt  Taylor  and  his  associ¬ 
ates  observed  that  radio  waves  were 
reflected  by  ships  passing  the  Naval 
Research  Laboratory  on  the  Poto¬ 
mac;  but  its  spectacular  achieve¬ 
ments  should  not  obscure  the  fact 
that  it  still  has  limitations.  For  one 
thing  a  radar  set  cannot  distinguish 
between  a  direct  wave  and  a  ground 
reflected  wave.  Problems  connected 
with  the  propagation  of  radio  waves 
are,  therefore,  being  studied  at  the 
University  of  Texas  under  the  spon¬ 
sorship  of  the  Office  of  Naval  Re¬ 
search.  (See  Figures  1  and  2). 
In  the  course  of  these  studies  equip¬ 
ment  has  been  developed  which  will 
determine  within  a  few  thousandths 
of  a  degree  the  angle  of  arrival  of 
radar  waves.  When  the  angle  of  ar¬ 
rival  can  be  accurately  determined, 
the  comparison  of  the  components 
arriving  at  the  receiver  will  distin¬ 
guish  between  direct  and  ground 
reflected  waves.  The  perfection  of 
this  technique  will  furnish  a  con¬ 
venient  tool  for  investigating  a  num¬ 
ber  of  problems  in  the  basic  theory 
of  microwave  propagation.  The  Of¬ 
fice  of  Naval  Research  is  convinced 
that  radar  has  an  enormous  future, 
but  its  tremendous  possibilities  can¬ 
not  be  exploited  without  further 
electronics  research. 

Another  in  ONR’s  propagation 
studies  is  under  way  at  the  Westing- 
house  Research  Laboratories,  where 
research  men  are  measuring  the 
backscattering  of  microwave  electro¬ 
magnetic  energy  from  charged  and 
uncharged  raindrops  of  varying  dia¬ 
meters  falling  at  different  precipita¬ 
tions  rates. 

A  horn-shaped  microwave  antenna 
sends  out  radiation  which  either 
strikes  the  raindrop  or  is  absorbed 
by  a  special  material  in  the  back¬ 
ground.  The  energy  striking  the 
raindrop  is  reflected  into  a  receiver 
placed  at  various  distances  and 
angles  from  the  raindrop. 

Radiation  and  Matter 

Another  important  field  of  elec¬ 
tronics  is  the  study  of  the  interaction 
of  radiation  and  matter.  The  entire 
range  of  the  electromagnetic  spec¬ 
trum  is  utilized,  from  X-rays  to 
direct  current;  the  matter  utilized 
includes  solids,  liquids,  and  gases. 

Different  segments  of  the  spectrum 
are  used  for  different  types  of  studies 
in  this  field.  X-rays  are  used  to 
investigate  the  crystalline  structure 
of  solids  and  the  distance  between 
atoms  in  crystals.  Optical  rays,  or 


and  of  course  naval  sciences  such  as 
amphibious,  air  and  undersea  war¬ 
fare  armament,  and  power. 


ONR's  Program  in  Research 

Contracts  are  made  for  basic  re¬ 
search  work  with  universities,  pri¬ 
vate  research  institutions,  and  indus¬ 
try.  These  contracts  are  phrased  in 
terms  attractive  to  scientists  engaged 
in  creating  new  knowledge. 

The  Office  of  Naval  Research  re¬ 
cognizes  the  scientists’  aversion  to 
strict  control,  and  hence  the  agree¬ 
ments  provided  for  the  scientists’ 
four  freedoms: 

Freedom  to  initiate  projects  of 
apparent  value. 

Freedom  to  explore  new  avenues 
as  they  appear. 

Freedom  to  publish  the  findings  of 
their  work  on  the  premise  that 
new  knowledge  of  natural  phen¬ 
omena  is  inherently  free. 

Freedom  to  teach  so  that  graduate 
students  of  a  university  under 
Navy  contract,  for  example,  may 
contribute  to  the  program  and 
that  program  may  in  turn  con¬ 
tribute  to  their  education. 

The  Office  of  Naval  Research 
works  closely  with  the  Research  and 
Development  Board,  recently  estab¬ 
lished  to  plan  and  coordinate  re¬ 
search  and  development  activities  of 
the  Department  of  National  Defense. 
The  Chief  of  Naval  Research  is  a 
deputy  member  of  this  Board,  which 
consists  of  a  civilian  chairman  and 
representatives  from  Departments  of 
the  Navy,  Army,  and  Air  Force.  The 
Office  of  Naval  Research  is  repre¬ 
sented  on  each  of  the  ten  committees 
set  up  under  the  board  for  such 
activities  as  aeronautics,  electronics, 
and  geophysical  science.  Under  the 
committees  are  various  panels,  on 
most  of  which  ONR  also  has  repre¬ 
sentation.  The  Board  recommends 
measures  to  coordinate  the  research 
and  development  of  the  military  de¬ 
partments  and  allocates  the  responsi¬ 
bility  for  various  programs  to  the 
bureaus  of  the  defense  establishment. 
The  implementation  of  the  programs 
is  the  function  of  the  responsible 
branches. 

The  work  of  the  Office  of  Naval 
Research,  however,  is  not  confined 
to  the  implementation  of  programs 
allocated  by  the  Research  and  Devel¬ 
opment  Board.  The  primary  function 
of  ONR  is  to  sponsor  an  extensive 
basic  research  program. 

In  electronics,  one  of  the  most 
important  of  the  21  fields  being 
^  xplored  by  ONR,  there  are  approxi¬ 
mately  40  contracts  with  20  univer¬ 
sity,  industrial,  and  private  labora- 


Pig.  2.  Receiving  antennas  in  raised  position 


tories.  The  subject  is  divided  into 
the  fields  of  propagation,  radiation 
and  matter,  electron  ballistics,  phys¬ 
ics  of  components,  circuitry,  and 
systems. 

Propagation  studies  pertain  to  the 
propagation  of  radio  waves  at  var¬ 
ious  frequencies,  under  various  at¬ 
mospheric  conditions,  and  at  various 
altitudes  in  the  atmosphere.  Radi¬ 
ation  and  matter  is  a  study  of  matter 
under  the  influence  of  electromag¬ 
netic  radiation,  from  X-rays  through 
infrared  and  radio  frequencies  to 
direct  current.  Electron  ballistics  is 
a  study  of  the  dynamics  of  free  elec¬ 
trons  under  the  influence  of  electric 
and  magnetic  fields.  Investigations 
of  the  physics  of  components  are 
concerned  with  parts  which  go  into 
electronic  circuits,  such  as  resistors, 
capacitors,  and  inductors.  Circuitry, 
as  the  name  indicates,  concerns 
electronic  circuits,  or  the  path  tra¬ 
versed  by  the  electrons  in  electronic 
equipment.  Systems  studies  relates 
to  combinations  of  circuits,  such  as 
those  used  in  communications  among 
a  group  of  ships,  or  in  larger  net¬ 
works. 

The  relationship  of  these  inves¬ 
tigations  to  a  fighting  Navy  will  be 
readily  apparent.  Everyone  is  fam¬ 
iliar  today  with  the  importance  of 
radar  to  our  armed  forces  during  the 
war.  A  radar  set  aboard  aircraft 
could  spot  accurately  anything  as 
small  as  a  surfaced  submarine  25 
miles  away,  or  draw  a  map  through 
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Fig.  3.  Infra-red  Research  Laboratory  at  M.l. 
that  in  the  center  background  are  infra-red 
absorption  cell  with  a  liquid 

visible  light  rays,  are  used  in  study¬ 
ing  the  atomic  and  molecular  struc¬ 
ture  of  gases.  Infrared  radiation  is 
suitable  for  work  in  the  character¬ 
istics  of  gases  and  the  structure  of 
atoms.  (See  Figure  3.).  This  is 
the  band  of  the  spectrum  employed 
in  the  Navy’s  night  signalling  de¬ 
vices  developed  during  the  war.  (See 
Figure  4.).  Invisible  to  the  naked 
eye,  these  rays  may  be  seen  through 
a  special  viewer.  Microwaves,  in  the 
next  lower  band  of  the  spectrum,  are 
used  in  determining  distances  be¬ 
tween  atoms,  and  the  dielectric  con¬ 
stants  as  well  as  other  characteris¬ 
tics  of  gases,  liquids,  and  solids. 
Lower  radio  frequencies  are  used  to 
find  dielectric  constants  of  gases, 
liquids,  and  solids.  Radio  frequen¬ 
cies  and  direct  current  are  applied  to 
the  study  of  breakdown  voltages  of 
dielectrics  and  insulators. 

At  the  Massachusetts  Institute  of 
Technology  projects  cover  the  whole 
spectrum  described  above.  At  Prince¬ 
ton  University  the  work  is  concentrat¬ 
ed  on  the  microwave  band. 

The  practical  applications  which 
may  possibly  arise  from  this  work 
are  the  synthesis  of  dielectrics  ac¬ 
cording  to  engineering  specifications 
and  better  insight  into  the  propagation 
of  electromagnetic  waves  through  the 
atmosphere,  since  it,  too,  is  a  di¬ 
electric. 

Electron  Ballistics 

In  the  electron  ballistics  field  the 
Oflfice  of  Naval  Research  is  sponsor¬ 
ing  work  on  a  new  electronic  tube 
known  as  the  traveling  wave  tube. 
The  traveling  wave  tube  operates  on 
an  entirely  new  application  of  the 
interaction  of  a  traveling  electromag¬ 
netic  wave  with  an  electron  stream. 
The  interaction  strengthens  the  trav¬ 
eling  wave  at  the  expense  of  the  elec¬ 
tron  stream,  producing  amplification. 
The  most  notable  features  of  this 
tube  not  possessed  by  conventional 


T.  The  instrument  at  the  left  foreground  and 
spectrometers.  A  girl  is  filling  an  infra-red 
.  Spectrum  is  to  be  studied. 

tubes  are  its  broad  band  width  and 
high  gain  at  microwave  frequencies. 
A  typical  traveling  wave  tube  is 
shown  in  Figure  5. 

Even  in  its  present  unperfected 
form  this  tube  shows  promise.  Its 
ability  to  amplify  microwave  frequen¬ 
cies  directly  without  recourse  to  fre¬ 


quency  changes  make  it  suitable  fir 
television  relay  stations.  The  pres¬ 
ent  high  cost  of  laying  coaxial  cables 
for  transmission  of  television  pro- 
grams  is  prohibitive  for  all  but  tbe 
densely  populated  areas,  but  by  usirg 
relay  stations  a  nation-wide  network 
appears  to  be  economically  feasible. 
For  frequency  modulation  similar 
applications  could  widen  the  cover¬ 
age  to  many  suburban  areas.  Micro- 
wave,  links  for  multichannel  com¬ 
munication  could  also  be  established 
at  lower  cost  by  the  use  of  this  tube. 

Applications  based  upon  the  wide 
band  amplifying  properties  of  the 
tube  are  contingent  upon  other  fac¬ 
tors  such  as  noise,  frequency  limita¬ 
tions,  linearity,  efficiency,  stability  of 
gain,  size,  weight,  and  power  limita¬ 
tions.  These  factors  require  -further 
experimental  investigation,  and  the 
Office  of  Naval  Research  is  sponsor¬ 
ing  work  at  Stanford  University, 
Massachusetts  Institute  of  Tech¬ 
nology,  Harvard  University,  and  the 
University  of  Illinois. 


Navy  12  inch  standard  search  light  with  special  hood  and  filter  for  sending  messages  with 
infra-red  light.  Signalman  is  looking  through  special  viewer  and  reading  message  sent  with 

invisible  light. 
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j  Although  oscillation  is  generally 
pvoided  in  the  traveling  wave  tube, 
the  phenomenon  is  found  to  occur 
under  certain  conditions.  This  dis¬ 
covery  opens  up  a  new  avenue  of  in¬ 
vestigation,  and  control  of  oscillation 
may  lead  to  new  uses  for  the  tube. 
There  are  possibilities  that  genera¬ 
tors  for  millimeter  waves  can  be 
made  on  the  traveling  wave  prin¬ 
ciple. 

Another  study  in  electron  ballistics 
microwave  generators  with  forty 
times  the  power  of  the  best  commer¬ 
cial  magnetron.  A  new  tube  based 
[)n  the  Klystron  principle,  so  far 
used  only  with  very  small  power, 
around  one-half  watt,  will  be  applied 
;o  give  a  40  million  watt  peak  out- 
3Ut.  In  its  practical  aspects  it  will 
^ive  us  more  powerful  radar  sets, 
ncreasing  their  range.  It  will  be  a 
aetter  tool  for  linear  accelerators  in 
luclear  research. 


Travelling  wave  tube  in  foreground  is  placed  through  center  core  of  magnetic  focusing  coil 
in  background.  Rectangular  openings  are  for  waveguides.  Incoming  signal  enters  through 
waveguide  on  right,  sets  up  electro  magnetic  field  which  traverses  helix  in  the  travelling  wave 
tube.  Interaction  with  electron  stream  shooting  through  cenral  axis  of  helix  amplifies  signal 

which  emerges  through  waveguide  at  left. 


under  contracts  of  the  Nuclear  Phy¬ 
sics  Branch  of  the  Office  of  Naval 
Research.  Radar  techniques  deve¬ 
loped  during  the  war  are  used  as 
tools  to  produce  new  radar  techni¬ 
ques.  Wide-bahd  amplifiers  have 
been  developed  to  measure  time  of 
flight  of  nuclear  particles  and  the 
coincidence  of  nuclear  reactions.  Ra¬ 
dars  with  increased  power  output  are 
being  developed  in  order  to  build 
improved  linear  accelerators. 

At  Yale  University  a  high-current 
electron  gun  has  been  designed  to 
propel  electrons  at  from  5  to  10 
thousand  electron  volts.  By  assemb¬ 
ling  ten  sections,  electron  energies 
from  20  to  30  million  electron  volte 
are  expected. 

These  examples  are  merely  the 
highlights  of  the  basic  research  the 
Office  of  Naval  Research  is  perform¬ 
ing  in  the  field  of  electronics.  Re¬ 
search  is  also  under  way  concerning 
high  frequency  discharge  through 
gases.  X-ray  diffraction,  cathodes 
for  electron  tubes,  direction  finding 
systems,  non-linear  electrodynamics, 
and  numerous  other  projects.  These 
studies  all  show  that  the  Navy  is 
attacking  its  problem  at  their  roots. 
They  are  evidence  of  a  modern,  effec¬ 
tive,  fighting  force. 

At  the  same  time,  in  pursuing  basic 
research  the  Navy  is  investigating 
fields  that  will  serve  all  mankind  in 
peaceful  endeavor.  Fundamental 
knowledge  is  as  important  to  the 
civil  economy  as  it  is  to  the  Navy. 
Fundamental  research  in  electronics 
will  serve  the  electrical  engineer  en¬ 
gaged  in  civilian  pursuits  just  as  it 
serves  the  Naval  engineer,  for  elec¬ 
tronics  everywhere  begins  in  re¬ 
search. 


store  from  a  thousand  to  five  thou¬ 
sand  ten-digit  numbers,  and  which 
will  be  able  to  take  two  such  num¬ 
bers  from  the  memory,  multiply 
them  together,  and  put  the  answer 
back  into  the  memory  in  a  thou¬ 
sandth  of  a  second.  Numbers  and 
commands  telling  what  the  machine 
is  to  do  with  these  numbers  during 
the  process  of  a  calculation  will  be 
set  up  in  coded  form  on  magnetic 
tape  and  inserted  into  the  machine. 
A  start  button  will  be  pressed  and 
the  computer  will  transfer  this  in¬ 
formation  to  the  internal  memory 
and  proceed  with  the  calculation 
without  human  intervention.  The 
machine  can  even  be  told  to  alter 
the  course  of  the  computation  de¬ 
pending  on  the  results  obtained  at 
given  points  in  the  computation. 

A  very  ingenious  special  purpose 
computer  for  crystal  structure  ana¬ 
lysis  is  being  built  under  a  Mathe¬ 
matics  Branch  contract  at  the  X- 
Ray  Crystallographic  Laboratory  of 
Alabama  Polytechnic  Institute. 

Realizing  that  computers  will  not 
be  used  to  the  best  advantage  with¬ 
out  improved  numerical  techniques 
and  a  greater  knowledge  of  how 
errors  accumulate,  ONR  is  also  sup¬ 
porting  the  Institute  for  Numerical 
Analysis  of  the  National  Applied 
Mathematics  Laboratories,  National 
Bureau  of  Standards,  which  will 
study  these  and  related  problems. 
Support  is  also  given  to  the  mathe¬ 
matical  work  for  the  computer  pro¬ 
ject  at  the  Institute  for  Advanced 
Study,  Princeton,  New  Jersey. 


Circuitry 

In  the  electronics  circuitry  pro¬ 
gram  magnetic  amplifiers  are  under 
jtudy  at  the  Carnegie  Institute  of 
Fechnology  and  the  Polytechnic  In¬ 
stitute  of  Brooklyn.  These  devices, 
jsing  a  magnetic  circuit  for  control- 
ing  power,  will  in  many  cases  re¬ 
dace  vacuum  tubes.  A  magnetic  am- 
difier  is  especially  advantageous  be¬ 
cause  it  is  a  rugged  instrument  made 
)f  iron  with  no  delicate  components 
uch  as  vacuum  tubes.  Maintenance 
)roblems  will  be  fewer,  costs  will  be 
;ut,  and  hence  operation  will  be 
nore  economical. 


Electronic  Computers 

Electronic  computers,  already  in 
existence,  can  automatically  perform 
arithmetic  processes  at  extremely 
rapid  rates  in  accordance  with  in¬ 
structions  prepared  by  the  mathema- 
ician.  Although  an  electronic  com¬ 
puter  cannot  think,  it  has  an  advan- 
age  over  the  human  computer  in 
hat  it  can  solve  problems  in  hours 
that  might  take  him  years.  These 
amazing  performances  can  still  be 
improved  by  increasing  the  flexi¬ 
bility,  speed,  and  memory  capacity. 
Many  problems  of  mathematical  phy¬ 
sics  of  extreme  importance  to  the 
Navy,  which  could  not  previously  be 
solved,  will  be  within  reach  with  the 
further  development  of  such  devices. 

The  Mathematics  Branch,  there¬ 
fore,  is  supporting  the  development 
of  an  electronic  computer  for  the 
National  Applied  Mathematics  La¬ 
boratories,  which  will  be  available 
po  all  government  agencies.  A  ma- 
^hine  has  been  designed  which  will 


Research  in  Nuclear  Physics 

Electronics  principles  are  applied 
to  nuclear  physics  investigations 
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The  United  States  Coast  Guard, 
with^  its  many  peacetime  duties,  is 
constantly  alert  to  the  over-all  im¬ 
portance  of  good  communications — 
well  knowing  that  the  wheels  of  a 
successful  mission  are  powered  by 
the  main  spring  of  communications. 
In  every  possible  phase  of  operational 
activity,  from  the  smallest  job  of 
helpfulness  to  the  largest  task  of  res¬ 
cue,  the  Coast  Guard  communication 
system  is  reliably  geared  to  serve 
whatever  purpose  the  situation  may 
require. 

The  Coast  Guard  first  learned  the 
real  value  of  long  distance  communi¬ 
cations  in  1878,  at  which  time  a 
landwire  service  was  established  be¬ 
tween  Cape  Henry  and  Kitty  Hawk, 
linking  together  the  twelve  life-saving 
stations  in  that  area.  This  network 
soon  proved  its  worth  as  a  life-saving 
medium — and  thus  began  the  Coast 
Guard’s  communication  system. 
Within  a  few  years  after  Marconi 
succeeded  in  his  initial  wireless  tele¬ 
graphy  experiments  (1889-1931),  the 
Coast  Guard  (then  known  as  the 


Revenue  Cutter  Service)  was  making 
use  of  his  system  in  carrying  on  com¬ 
munications  between  ship  and  shore. 
As  time  progressed,  up  to  the  present, 
many  means  of  communication  in¬ 
vented  or  explored  have  found  their 
place  in  Coast  Guard  communica¬ 
tions. 

In  previous  years  Coast  Guards¬ 
men  were  taught  that  their  main  res¬ 
ponsibility  was  to  safeguard  life  and 
property  on  the  high  seas.  Due  to 
the  rapid  expansion  of  rescue  ser¬ 
vices  during  the  past  decade  the 
“high  seas”  part  has  more  or  less  be¬ 
come  obscure.  Coast  Guardsmen 
now  understand  that  they  are  to  safe¬ 
guard  life  and  property.  In  each 
undertaking  of  rescue,  regardless  of 
the  situation.  Coast  Guard  forces  of 
the  land,  sea  and  air  maintain  a  con¬ 
stant  state  of  readiness — prepared  to 
act  immediately  as  an  individual,  a 
unit,  a  group,  or  a  combination  of 
groups.  Needless  to  say,  the  com¬ 
munication  system  must  bear  the 
brunt  of  all  eventualities,  to  insure 
that  the  forces  of  concerted  action 


are  swiftly  and  reliably  informed.  In 
a  sense  it  can  be  said  that  the  com-  ■ 
munication  system  is  the  watchdog  of 
operations.  This  system  of  watch-  i 
dogging  requires  close  cooperation  | 
and  mutual  understanding  of  all  re-  f 
sponsible  personnel,  particularly  the 
working  together  of  the  men  who 
operate  electronics  equipment  and  the  | 
engineering  personnel  who  bring  | 
about  its  design,  construction,  pro-  ^ 
curement  and  installation. 

For  many  years  the  Coast  Guard 
sailed  along  in  a  deliberate  manner 
of  stability  with  two  specific  branches 
of  service,  linked  together  as  the  Ma¬ 
rine  Corps  is  with  the  Navy.  These 
two  branches  were  commonly  and 
officially  referred  to  as  the  “cutter” 
and  “life-saving”  branches.  The  for¬ 
mer  operated  ocean-going  surface 
craft  while  the  latter  maintained  life¬ 
saving  stations  along  the  ocean  coasts 
and  shores  of  the  Great  Lakes.  Each 
branch  operated  somewhat  indepen¬ 
dently  of  the  other,  but  the  facilities 
of  each  were  pressed  into  joint  ac¬ 
tion  -  whenever  the  occasion  neces- 
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The  Coast  Guard  is  committed  to  follow  the  pattern  of  Navy  Communi¬ 
cations,  for  in  time  of  war  the  Coast  Guard  becomes  part  of  the  Navy 
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[itated,  both  branches  being  under 
le  jurisdiction  of  the  respective  dist- 
l^ict  commanders. 

Communications  during  that  era 
^ere  fairly  simple.  The  cutters  were 
ionveniently  outfitted  with  up-to-date 
•ommunication  apparatus  for  regular 
lip-shore  contact,  each  district  com- 
lander  having  one  or  more  shore 
fadio  stations  within  his  district  to 
iplement  the  system.  The  district 
leadquarters  maintained  a  communi- 
iation  center  connected  to  the  dis- 
ict’s  main  radio  station  by  teletype 
>r  other  land  wire  service.  The  life- 
laving  branch  relied  exclusively  on 
indwire  facilities  for  contact  be- 
ween  themselves  and,  of  course,  with 
leir  respective  district  commanders 
ir  section  offices. 

Early  Radio  Equipment 

A  program  was  instituted  in  the 
rly  30’s  to  equip  these  stations  with 
adio  and  also  to  equip  the  small 
raft  which  operated  from  these  sta- 
ons.  This  program  made  possible 
closer  coordination  between  the 
rvo  branches,  and  communications 
ersonnel  of  both  branches  contri- 
uted  much  toward  bringing  their 
orces  to  the  point  of  really  knowing 
ach  other.  The  life-saving  stations 
were  set  up  on  the  same  frequencies 
Employed  by  the  cutter  service.  Con¬ 
sequently,  radiomen  on  the  cutters 
ffxchanged  conversation  and  informa- 
ion  with  surfmen  operating  the  sta- 
ion  equipment.  In  addition,  radio- 
en  of  the  cutter  branch  were  de- 
ignated  to  service  life-saving  station 

rf‘  quipment  which  helped  pave  the 
^ay  toward  familiarity  with,  each 
ther’s  communications  problems. 
The  life-saving  stations  found  a  real 
alue  in  radio  communication.  It 
ave  the  station  rapid  contact  with  its 
raft,  thereby  saving  much  time, 
nergy,  and  “goose  chasing.” 

Up  until  1939  all  matters  of  com- 
S^unication  were  administered  under 
ne  divisional  head.  These  included 
Jie  responsibility  for  communication 
perations  as  well  as  the  engineering 
nd  materiel  end.  The  division  was 
fe'ji  into  two  separate  divisions  in 
939  when  the  U.  S.  Lighthouse  Ser- 
ice  was  made  a  part  of  the  Coast 
uard.  As  the  situation  now  stands 
Jie  Coast  Guard  communication 
ystem  is  administered  in  unison  by 
e  communication  operations  divi- 
ion  and  the  electronics  engineering 
ivision. 

With  the  induction  of  the  Light- 
ouse  Service  into  the  Coast  Guard 
lere  arose  many  perplexing  pro- 
lems  which  were  eventually  straight- 
ned  out  by  the  efforts  of  still  another 
ivision  (Aids  to  Navigation),  neces- 
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Ocean  weather  observation  station  aboard  CGC  Duane.  Balloon  has  been  located  on  the 
radarscope  and  its  bearing  and  slant  range  are  given  by  the  radar  operator  to  the  recorder 

each  minute. 


sarily  established  because  of  the  wide  the  Navy  in  time  of  war.  It  there- 

difference  between  activities  of  the  fore  pays  early  dividends  in  time  and 

Lighthouse  Service  and  the  Coast  expense  to  keep  abreast  of  the  Navy 

Guard.  After  incorporation  the  for-  in  matters  of  communication  opera- 

mer  Lighthouse  Service  men  really  tions  and  materiel, 

went  to  work  with  electronics  equip¬ 
ment.  Their  efforts  resulted  in  an  North  Atlantic  Patrol 

ingenious  network  of  radio  controlled 

buoys  and  the  many  other  aids  to  ^  North  Atlantic  Ocean  Weather 

navigation  that  are  now  used.  At  Patrol  service  began  in  1940  by 

present  they  are  in  the  process  of  order  of  the  President.  The  Coast 

perfecting  a  radio  controlled  (un-  Guard  fell  heir  to  the  job,  each  ves- 

attended)  lightship.  This  will  un-  sel  assigned  being  technically  aided 

doubtedly  solve  the  “gripes”  of  Coast  ^y  personnel  from  the  U.  S.  Weather 

Guardsmen  assigned  to  lightships.  Bureau.  This  job  really  caused  some 

which  is  anything  but  an  exciting  problems.  The  Coast  Guard  had  be- 

tour  of  duty.  A  lightship  goes  no-  come  regularly  accustomed  to  “short 

where  and  duty  aboard  one  is  sheer  hauls  and  convenient  distances.  Con- 

monotony.  However,  there  must  be  sequently,  all  radio  communication 

lightships,  and  lightships  there  will  equipment  was  designed  accordingly, 

be;  but  perhaps  in  time  there  won’t  transmitter  in  the  entire  service 

be  any  men  on  them  to  suffer  the  having  a  power  output  rating  of 

inevitable  wear  and  tear  on  morale.  more  than  one  kilowatt  and  all  ex¬ 

cept  a  few  of  them  rated  less  than 

Maintenance 

errors,  shipboard  and  shore  station 
In  bygone  days  the  service  had  but  equipments  we^e  finally  brought  up 
one  branch  of  personnel  to  maintain  to  a  workable  level.  In  the  mean- 

all  aspects  of  the  communication  ser-  time,  radio  operators  of  the  weather 

vice — the  radioman.  However,  the  patrol  ships  and  the  shore  station 

old  system  of  radioman  (operators)  gang  were  obliged  to  squeeze  their 

being  their  own  technicians  has  earphone  cords  to  extract  signals  that 

ceased  to  be.  The  work  load  had  be-  just  barely  made  it,  and  sometimes 

come  burdensome,  and  there  were  the  didn’t  make  it.  Then  along  came  the 

ever  present  problems  relative  to  ap-  war  with  its  many  interruptions  to 

propriate  training.  Electronics  equip-  established  weather  reporting  service, 

ment  of  various  types  and  sizes  had  The  Coast  Guard  was  obliged  to 

rolled  off  the  assembly  lines  pretty  withdraw  its  first  class  cutters  from 

fast  and  it  consequently  developed  weather  patrol  to  outfit  them  for 

that  there  would  be  two  specific  ra-  combat.  Ocean-going  craft  of  assor- 

tings  for  communications  personnel,  ted  shapes  and  sizes  were  substituted, 

the  operator  and  the  technician.  This  This  meant  a  hurry-up  installation 

split  made  the  way  easier  for  all  job  and  all  the  troubles  that  go  hand- 

concerned,  particulary  for  the  educa-  in-hand  with  such  an  occasion.  Dur- 

tional  branch  which  is  charged  with  ing  the  early  part  of  the  war  weather 

training.  In  any  eventuality,  the  patrolling  became  a  function  of  Task 

Coast  Guard  is  committed  to  follow  Force  24.  Frigate  class  vessels  were 

the  Navy’s  pattern  relative  to  branch  later  used  for  weather  patrol.  The 

ratings,  schooling,  etc.  This  is  quite  communications  part  of  the  frigates 

necessary  by  virtue  of  the  fact  that  proved  to  be  satisfactory  and  every- 

the  Coast  Guard  becomes  a  part  of  thing  worked  fairly  well  until  the 
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ships  themselves  commenced  to  break 
up  under  the  strain  of  North  Atlantic 
storms,  hurricanes  and  icing.  Task 
Force  24  maintained  the  ocean  wea¬ 
ther  vigil  until  March,  1946.  The 
job  was  continued  under  Coast  Guard 
supervision,  the  Coast  Guard  having 
resumed  its  peacetime  status  with 
the  Treasury  Department.  The  job 
of  weather  patrolling  never  actually 
got  out  of  the  Coast  Guard’s  hands. 
Task  Force  24  was  administered  by 
a  Coast  Guard  Rear  Admiral.  When 
the  war  ended  the  Coast  Guard’s 
regular  327  ft.  cutters  were  recon¬ 
verted  to  their  peacetime  design  and 
sent  back  to  weather  patrol  duties. 
In  addition,  the  Coast  Guard  has 
acquired  some  new  255'  cutters  and 
a  few  311'  Navy  seaplane  tenders. 
These  three  classes  of  vessels  are 
now  regularly  employed  on  weather 
patrol  schedules.  Equipments  are  for 
the  most  part  Navy  standard.  Some 
of  the  receivers,  and  combination 
transmitter-receiver  sets,  are  of  Coast 
Guard  design.  For  certain  special 
phases  of  weather  patrolling  even 
commercial  equipment  is  in  use.  The 
patrol  vessel’s  shore  station  is  equip¬ 
ped  with  directional  (rhombic)  an¬ 
tennae,  transmitting  and  receiving, 
thereby  adding  to  the  efficiency. 
Needless  to  say,  unless  communica¬ 
tion  operations  of  the  weather  patrol 
set-up  are  in  good  steady  performance, 
there  would  be  little  need  for  a  ship 
to  patrol.  Weather  and  meteorologi¬ 
cal  reports  must  be  in  the  Weather 
Bureau  within  one  hour  after  obser¬ 
vation  in  order  to  have  any  signifi¬ 
cant  value.  Therefore,  much  speed 
is  required,  not  only  in  taking  the 
observation,  but  also  in  preparing 
the  code  numbers  used  in  texts  of 
the  report  and  actually  getting  the 
message  for  each  observation  into 
Washington.  Under  ordinary  condi¬ 
tions,  these  reports  reach  the  Weather 
Bureau  in  a  matter  of  minutes. 

New  Title,  Old  Story 

Many  pages  of  information  could 
be  compiled  to  even  briefly  describe 
in  detail  all  phases  of  Coast  Guard 
communications.  The  system  is  wide¬ 
spread,  designed  to  tie  into  an  effi¬ 
cient  net  the  many  Coast  Guard  ser¬ 
vices.  The  Search-and-Rescue  phase 
requires  more  extensive  facilities  than 
ordinary  channels.  In  this  instance, 
the  presently  used  term  Search-and- 
Rescue  is  merely  a  “hand-me-down” 
from  the  late  wartime  title  Air-Sea- 
Rescue  (ASR) — an  elaborate  name 
agreed  upon  by  the  combined  com¬ 
munications  board.  Both  terms  can 
easily  be  traced  all  the  way  back  to 
a  law  of  December  22,  1837  (R.S. 
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Sec  1536)  which  charged  the  Reve¬ 
nue  Cutter  Service  with  the  job  of 
life-saving  in  plain  language.  Al¬ 
though  the  new  title  Search-and- 
Rescue  is  seemingly  appropriate,  the 
over-all  performance  of  that  duty  by 
the  service  is  an  old,  old  story  in 
revised  form  and  strategy. 

Coast  Guard  Mission 

The  mission  of  the  Coast  Guard, 
and  the  position  it  occupies  among 
government  agencies  is  a  unique  one 
in  many  respects.  The  Coast  Guard, 
being  charged  with  the  protection  of 
life  and  property  at  sea  is  the  organ¬ 
ization  concerned  with  keeping  the 
mariner  out  of  trouble,  for  once  the 
mariner  is  in  trouble  it  devolves  upon 
the  Coast  Guard  to  assist  him.  This 
over-simplification  of  the  functions 
of  this  organization  may  be  extended 
to  the  types  of  electronic  equipment 
required  by  the  Coast  Guard.  The 
electronic  equipment  used  by  the 
Coast  Guard  may  be  divided  into 
two  categories:  that  used  for  com¬ 
munication  and  search  purposes,  and 
that  used  for  aids  to  navigation.  It 
may  be  seen  that  the  second  cate¬ 
gory  is  the  equipment  designed  to 
furnish  the  mariner  with  sufficient 
information  to  permit  him  to  navi¬ 
gate  safely.  In  the  event  that  he 
does  get  in  trouble,  the  Coast  Guard 
requires  an  excellent  communication 
and  search  system  to  coordinate  its 
efforts  and  direct  its  operational 
forces  to  extricate  him  from  his  diffi¬ 
culties. 

Marine  radio  aids  to  navigation 
are  generally  divided  into  three 
classes :  those  used  for  long  range 


*  navigation;  those  used  when  ap¬ 
proaching  land  at  medium  ranges; 
and  those  used  for  entering  harbors 
and  for  pilotage.  The  loran  system 
supplies  navigational  information  at 
distances  up  to  1500  nautical  miles; 
marine  radiobeacons  provide  fixes 
out  to  approximately  200  miles;  and 
radar  and  radar  beacons  are  used 
at  the  very  short  distances. 

Loran  Growth  under  CC 

The  principles  of  the  standard 
loran  system  (1800-20(X)  kilocycles) 
are  by  now  sufficiently  well-known 
as  to  need  no  reiteration  here.  The 
operation  of  this  revolutionary  sys 
tern,  based  upon  pulse-hyperbolic 
principles,  has  been  the  responsibility 
of  the  Coast  Guard  since  its  begin 
ning.  When  the  original  two  N.D.R 
C.  experimental  loran  stations  were 
placed  in  regular  operation  the  Coast 
Guard  was  assigned  the  task  of  in 
stalling  the  remainder  of  the  system 
which  was  rapidly  expanded  during 
the  early  days  of  this  country’s  parti¬ 
cipation  in  the  war.  The  Coast  Guard 
was  therefore  the  organization 
charged  with  the  practical  implemen¬ 
tation,  or  reduction  to  practice,  of 
loran.  That  the  system  was  effec 
tively  stabilized  into  a  workable,  ac 
curate  one  is  evidenced  by  its  sue 
cessful  wartime  use  by  3000  ships 
and  30, (XK)  aircraft,  and  its  currently 
increasing  adoption  by  civil  marine 
and  overwater  air  interests. 

Briefly  the  outstanding  character 
istics  of  the  system  are  that  it  pro 
vides  navigational  fixes  over  greater 
distances  than  any  radio  navigational 
aid  previously  in  use,  gives  accuracy 
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tomparable  with  good  celestial  ob- 
ervations,  and  is  available  at  all 
imes,  day  or  night,  fair  weather  or 
foul.  The  Coast  Guard  continues  to 
operate  31  loran  transmitting  sta¬ 
tions,  which  is  Uncle  Sam’s  share  of 

fhe  total  of  37  stations  which  make 
Ip  the  almost  world-wide  system. 


CC  Designed  Mobile  Loran 

To  meet  the  operational  needs  of 
he  invasion  forces  in  the  Pacific  dur¬ 
ing  the  war,  the  Coast  Guard  also 
esigned  mobile  loran  units,  mounted 
n  trucks,  thus  adapting  loran  to  be 
loved  on  the  beach  as  soon  as  battle 
onditions  permitted.  Each  unit  com- 
rised  seven  trucks — transmitter, 
imer,  and  power  trucks,  and  cargo 
rucks  for  supplies  and  auxiliary 
quipment.  Several  such  detachments 
ere  used  in  the  Pacific  theater, 
hese  mobile  stations,  since  they 
■arried  loran  equipment  of  the  same 
ypes  as  installed  at  fixed  stations, 
ould  not  only  provide  the  same  ser- 
ice  as  a  permanent  chain,  but  could 
o  so  many  times  more  quickly.  The 
hree  or  four  stations  of  a  mobile 
hain  would  move  onto  their  loca- 
ions  and  begin  operation.  Prelimi- 
ary  accuracy  observations  would  be 
|made,  and  computing  and  drafting 
personnel  would  begin  construction 
jof  charts.  Within  a  very  few  days, 
an  accurate,  completely  verified,  and 
charted  loran  system  would  be  avail¬ 
able  to  the  navigators  in  the  area. 
And,  in  turn,  when  loran  service  be¬ 
came  available,  the  bombers  could 
immediately  carry  less  gas  and  more 
|bombs  because  of  the  vastly  improved 
navigation  possible. 

The  transmitters  which  were  used 
in  the  early  days  were  simple  but 
powerful  self-excited  push-pull  oscil¬ 
lators.  Obviously,  this  did  not  make 


for  the  greatest  frequency  stability. 
New  transmitters  being  currently 
placed  into  operation  during  1948 
have  their  frequency  controlled  by 
the  crystal  oscillator  of  the  loran 
timer,  and  use  Class  B  linear  ampli¬ 
fiers  to  produce  an  output  of  1  mega¬ 
watt — ten  times  that  of  the  100  kilo¬ 
watt  transmitters  used  originally. 
This  timer  crystal  oscillator  was  ori¬ 
ginally  developed  specifically  for 
loran,  and  is  the  most  accurate 
known.  Because  of  its  great  ac¬ 
curacy,  approximately  3  parts  in  10’’, 
this  same  loran  oscillator  is  now  used 
by  WWV,  the  Bureau  of  Standards 
station,  in  connection  with  its  stan¬ 
dard  frequency  broadcasts. 

Radio  Beacon  System 

Because  of  the  broad  bandwidth 
characteristics  of  the  transmissions  of 
the  older  types  of  loran  transmitters, 
loran  operating  agencies  occasionally 
received  complaints  of  interference 
from  radio  services  operating  on  ra¬ 
dio  frequency  channels  adjacent  to 
the  loran  hand.  The  new  transmitters 
mentioned  above  emit  a  much  nar¬ 
rower  band  of  frequencies  than  do 
the  older  types,  and  effectively  con¬ 
fine  the  loran  transmissions  to  the 
limits  allocated  at  Atlantic  City  in 
1947. 

While  the  side  bands  of  the  exist- 
'  ing  stations  are  strong  enough,  in 
some  instances,  to  cause  interference 
to  nearby  channels,  this  is  compen¬ 
sated  for  to  a  great  extent  by  the 
fact  that  pulse  transmissions  are  in- 
.  herently  susceptible  to  simple  meth¬ 
ods  of  elimination — much  more  so 
than  c-w  or  other  forms  of  transmis¬ 
sion.  Actually,  an  ordinary  noise 
limiter  in  a  good  communication  re¬ 
ceiver  will  effectively  eliminate  puls¬ 
es  whose  peak  amplitudes  are  many 
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times  the  amplitudes  of  the  voice  or 
c-w  signals  it  is  desired  to  receive. 

To  meet  the  needs  of  medium  dis¬ 
tance  navigation,  the  Coast  Guard 
operates  the  extensive  marine  radio 
beacon  system  of  the  United  States, 
in  the  band  286  to  314  kilocycles. 
The  basic  radio  beacon  system  has 
changed  but  little  during  the  war,  ex¬ 
cept  of  course,  for  the  evolutionary 
refinements  in  equipment  which  are 
common  to  the  radio  field  in  general. 
It  is  still  the  mainstay  of  ships  for 
medium  distance  navigation.  One 
recent  and  important  refinement  is 
that  of  putting  a  number  of  these 
beacons  on  continuous-carrier,  keyed 
modulation  operation,  so  as  better 
to  serve  aircraft  and  ships  equipped 
with  automatic  direction  finders.  The 
percentage  of  modulation  is  carefully 
adjusted  to  give  best  performance  to 
both  aural  null  and  automatic  type 
duration  finders. 


Secondary  Beacons 

All  these  radio  beacon  stations  uti¬ 
lize  crystal  controlled  transmitters, 
capable  of  delivering  25  or  150  watts 
and  by  addition  of  class  B  linear  am¬ 
plifier  800  watts  of  modulated  signal, 
depending  upon  whether  the  beacon 
is  designated  as  Class  C,  B,  or  A  res¬ 
pectively.  Power  outputs  of  beacons 
at  various  localities  are  determined 
by  a  number  of  factors,  such  as  the 
range  required,  potential  interference 
to  other  beacons,  etc. 

Three  beacons  in  a  given  area 
normally  operate  on  the  same  radio 
frequency,  and  each  beacon  in  this 
group  of  three  transmits  every  third 
minute  during  two  ten-minute  periods 
of  each  hour  during  clear  weather. 
During  periods  of  low  visibility  the 
beacon  operates  every  third  minute 
around  the  clock.  Accurate  timing 
of  signal  in  proper  sequence  is  ac¬ 
complished  by  a  signal  timer  which 
is  controlled  by  a  master  clock,  which 
in  turn  is  checked  frequently  against 
Naval  Observatory  time  signals. 

In  addition  to  the  larger  radio 
beacons  referred  to  above,  a  number 
of  small  Class  “D”  marker  beacons 
are  in  operation.  These  are  intended 
only  for  very  short  range  local  use, 
to  indicate  channel  entrances,  turn¬ 
ing  points,  etc.  A  number  of  these 
are  installed  inside  the  large  harbor 
entrance  buoys  at  some  of  the  im¬ 
portant  ports.  Like  the  larger  bea¬ 
cons,  these  are  crystal-controlled 
with  a  power  output  of  5  watts.  Two 
transmitters  are  mounted  in  the  buoy 
and  automatic  changeover  equipment 
shifts  the  operation  from  one  unit 
to  the  other  every  few  seconds,  thus 
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automatically  indicating  to  the  moni¬ 
tor  station  whether  or  not  both  trans¬ 
mitters  are  functioning.  The  trans¬ 
mitters  utilize  a  common  power  am¬ 
plifier  tank  circuit  The  i4-volt  d-c 
power  is  provided  by  batteries.  A 
short  whip  antenna  is  mounted  on 
the  buoy.  With  occasional  routine 
servicing,  these  small  beacons  operate 
very  satisfactorily  over  periods  of 
time. 


Navigational  Radar 


The  end  of  the  war  opened  the 
way  for  merchant  ships  to  acquire 
radar,  which  was  classified  during 
the  war.  Believing  this  development 
to  be  of  great  importance  and  highly 
adaptable  to  merchant  ships,  the 
Coast  Guard  has  endeavored  to  en¬ 
courage  its  use  and  adoption  on  such 
vessels.  In  this  connection,  the  Coast 
Guard  issued  its  “Advisory  Mini¬ 
mum  Specifications  for  Navigational 
Radar,”  which  recommended  the 
necessary  characteristics  of  a  modern 
navigational  radar.  All  the  commer¬ 
cial  radars  produced  since  the  end 
of  the  war  have  met  this  specifica¬ 
tion,  and  in  some  cases  have  exceeded 
it.  Considerable  improvements  in 
radar  have  been  effected  since  the 
end  of  the  war,  particularly  in  the 
matter  of  eliminating  excessive  clut¬ 
ter,  or  sea  return  on  the  PPI  scope. 

At  the  present  time,  the  naviga¬ 
tional  radar  is  getting  a  good  recep¬ 
tion  from  shipping  interests  upwards 
of  several  hundred  vessels  now  hav¬ 
ing  radar  installations.  It  does  not 
appear  unreasonable  that  the  day  will 
come  when  all  vessels  of  any  ap¬ 
preciable  size  will  be  radar  equipped. 

Radar  also  presents  interesting 
possibilities  in  the  control  of  ships 
from  the  shore;  a  sort  of  GCA 
(Ground  Controlled  Approach)  for 
ships.  One  of  the  most  pressing 


needs  in  this  connection  is  the  con¬ 
trol  of  traffic  in  large  congested  har¬ 
bors  in  foggy  weather  or  other  con¬ 
ditions  of  poor  visibility.  It  is  often 
necessary  for  ships  entering  such 
harbors  to  wait  at  the  entrance  for 
extended  periods  of  time  before  visi¬ 
bility  conditions  permitted  them  to 
continue  safely  to  the  dock.  The 
Coast  Guard  is  pursuing  experimen¬ 
tal  work  in  this  field.  In  addition,  it 
is  believed  that  the  shore  based  radar 
may  have  possibilities  for  use  in 
times  of  distress. 


The  Ramarck 


In  connection  with  the  growing 
adoption  of  radar  there  is  a  need  for 
some  sort  of  radar  beacon.  While 
the  simple  navigational  radar  is  par¬ 
ticularly  helpful  in  areas  where  pro¬ 
nounced,  easily  identified  landmarks 
are  available,  there  are  many  locali¬ 
ties  where  it  is  very  desirable  to 
obtain  azimuth  indications  from  a 
beacon  located  at  a  known  point.  The 
Coast  Guard  has  been  actively  pur¬ 
suing  for  sometime  the  development 
of  such  a  beacon,  known  as  the  Ra- 
mark. 

At  the  present  time,  Ramark  de¬ 
velopment  is  being  carried  out  on 
two  frequencies,  3256  mc/s  (S-band) 
and  9310  mc/s  (X-band).  Each  pf 
these  frequencies  differ  by  a  slight 
amount  from  that  of  the  normal 
search  frequency.  To  receive  the 
Ramark  the  ship  operator  will  need 
only  to  tune  his  radar  receiver  to 
the  beacon  frequency.  Existing  equip¬ 
ment  utilizes  magnetrons  or  klys¬ 
trons.  When  dealing  with  unattended 
aids,  which  must  operate  with  100% 
reliability  over  extended  periods  of 
time,  it  will  be  appreciated  that  such 
equipment  must  be  of  extremely 
simple  and  rugged  design. 

Being  so  intimately  concerned 


with  developments  in  the  Fields  of 
Marine  Radio  Aids  to  Navigation, 
the  Coast  Guard  closely  follows  all 
such  developments  in  this  field.  It 
is  perhaps  not  generally  recognized 
that  though  the  United  States  main¬ 
tains  excellent  electronic  navigation¬ 
al  facilities,  a  great  portion  of  the 
world  is  lacking  in  such  aids.  More 
important,  however,  is  the  lack  of 
common  facilities  in  the  different 
countries.  There  is  an  international¬ 
ly  recognized  need  for  standardiza¬ 
tion  in  this  field,  so  that  mariners 
of  all  nations  will  find  the  same  types 
of  navigational  aids  available  in  all 
parts  of  the  world  in  which  they 
sail.  Complicating  this  picture  are  | 
the  various  national  opinions  as  to 
just  which  of  the  available  naviga 
tional  aids  should  be  the  ones  made 
standard. 

Primarily  due  to  the  .  great  ad 
vances  made  during  the  war  there 
are  now  a  considerable  number  of  I 
navigational  aids  available  which 
would  suffice  for  the  most  of  the  | 
mariners’  needs,  in  greater  or  lesser 
degree.  It  is  therefore  no  longer  so 
much  a  question  of  finding  an  equip 
meht  or  system  which  will  do  a  parti 
cular  job,  but  rather  to  choose  among 
the  many  systems  for  one  which  is 
acceptable  to  all  concerned,  from 
technical,  operational,  and  economic 
standpoints. 

The  Coast  Guard  has  participated 
in  both  the  international  meetings 
on  marine  radio  aids  to  navigation 
held  since  the  end  of  the  war,  at 
London  in  1946  and  New  York  City 
and  New  London,  Connecticut  in 
1947.  Much  valuable  information 
has  been  exchanged  through  these 
media,  and  considerable  progress  has 
been  made  in  rp«6hing  common  un 
derstanding  with  other  nations  and 
toward  international  standardization. 
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Far  Flung  CC  Districts 


The  communication  needs  of  the 
Coast  Guard  are  many  and  varied.  A 
tremendous  communications  network 
is  required  merely  to  handle  the 
routine  administrative  traffic  of  the 
organization.  Communications  are 
necessary  to  link  together  the  13  dist¬ 
ricts  (which  include  the  Caribbean 
area,  Hawaii,  Alaska,  and  the  Aleu 
tians  in  the  Pacific),  and  to  link  the 
many  shore  stations  and  ships  to 
each  other  and  to  the  central  author! 
ty  of  the  district  commander. 

The  needs  of  such  a  far-flung  or 
ganization  are  not  easily  met  by  any 
one  type  of  communication  service; 
therefore  we  find  many  different  sys 
terns  in  use,  each  suited  to  a  parti 
cular  requirement.  The  lifeboat  sta 
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tions  along  the  shore,  being  sepa¬ 
rated  by  relatively  short  distances, 
use  radiotelephony,  or  landline  com¬ 
munications.  Ships  operating  at  con¬ 
siderable  distances  at  sea  communi¬ 
cate  by  means  of  c.w.  on  the  medium 
high  frequencies.  All  units  within 
the  district,  however,  are  in  com¬ 
munication  by  one  means  or  another 
with  the  district  primary  radio  sta¬ 
tion.  This  station  is  the  nerve  center 
of  the  district  communication  sys¬ 
tem.  A  number  of  these  stations  are 
equipped  with  very  high-powered 
transmitters;  50  kilowatts  on  the  500 
kilocycle  band;  15  kilowatts  on  the 
medium  high  frequency  band.  These 
stations,  as  well  as  all  the  cruising 
cutters,  maintain  continuous  watch 
on  the  distress  frequencies,  500  kc/s, 
8280  kc/s,  and  140.58  mc/s.  and  are 
so  equipped  to  communicate  directly 
with  ships  and  aircraft  in  distress.  In 
times  of  distress,  all  these  avenues 
of  communication  are  used  to  co¬ 
ordinate  the  Coast  Guard’s  efforts  at 
rendering  assistance. 

CC  Equipments  Modern 

Because  of  the  important  function 
that  communication  plays  in  the 
Coast  Guard’s  operation,  ships  are 
at  all  times  equipped  with  the  most 
modern  equipment  available.  All 
Coast  Guard  vessels,  83  feet  and  over 
in  length,  are  radar  equipped,  the 
larger  of  these  carrying  both  air  and 
surface  search  types,  while  the  small¬ 
er  vessels  carry  the  surface,  or  gen¬ 
eral  search  types  only.  Communica¬ 
tion  equipment,  through  special  ar¬ 
rangement  with  the  Navy,  is  largely 
provided  by  that  organization.  This 
is  done  so  that  in  times  of  emergency 
when  the  Coast  Guard  becomes  a 
part  of  the  Navy,  ships  need  not  be. 
refitted  with  standard  Navy  equip¬ 
ment  for  efficient  joint  operation.  All 
Coast  Guard  ships  carry  the  most 
modern  types  of  direction  finders, 
loran  receivers,  etc. 

In  time  of  floods,  and  similar  di¬ 
sasters,  the  Coast  Guard  cooperates 
with  the  Red  Cross  and  other  human¬ 
itarian  agencies  in  rescue  work.  For 
this  purpose,  the  Coast  Guard  main¬ 
tains  a  fleet  of  modern  communica¬ 
tion  trucks  at  strategic  locations 
throughout  the  country.  These  trucks 
are  self-sufficient  communication 
units,  complete  with  power  genera¬ 
ting  equipment  and  with  powerful 
transmitters  for  operaion  on  a  broad 
hand  of  frequencies.  In  many  cases, 
these  trucks  have  served  to  carry  the 
main  burden  of  communication  from 
the  stricken  areas,  and  often  have 
been  the  only  link  with  the  outside 
'^f>rld. 


Coast  Guard  air-sea  rescue  seaplane  picks  up  a  sailor  seriously  stricken  and  flies  him  back  to 

hospital. 


One  of  the  Coast  Guard’s  duties 
is  that  of  providing  the  ships  for 
Ocean  Weather  Stations.  The  United 
States  currently  operates  two  of  these 
in  the  North  Atlantic  Area,  and  one 
in  the  Pacific.  The  principal  func¬ 
tions  of  these  vessels  are  to  make  fre¬ 
quent  observations  of  weather  con¬ 
ditions,  winds  aloft,  etc;  to  provide 
navigational  service  by  means  of  a 
ship-borne  medium  frequency  marine 
radio  beacon;  and  to  provide  a  stra¬ 
tegically  located  vessel  for  search  and 
rescue  purposes.  A  recent  illustra¬ 
tion  of  the  importance  of  this  latter 
function  is  found  in  the  case  of  the 
Bermuda  Sky  Queen,  the  flying  boat 
which  was  forced  down  alongside  the 
Coast  Guard  Cutter  BIBB  on  Wea’^her 
Station  “C.” 

Communications  are  extremely  im¬ 
portant  to  satisfactory  weather  repor¬ 
ting.  Observations  must  be  cleared 
immediately  to  the  Weather  Bureau 
in .  Washington  if  they  are  to  be  of 
value;  a  report  more  than  a  few 
hours  old  is  ancient  history  for  pur¬ 
poses  of  weather  prediction.  ^ 

Aid  to  Flights 

Over  1000  planes  per  month  fly 
over  the  routes  on  which  the  Atlantic 
weather  stations  are  located.  While 
most  flights  are  made  with  loran  as 
the  primary  navigational  means,  most 
planes  use  the  special  “aerophare” 
radio  beacons  on  the  ocean  station 
vessels  to  some  extent,  and  also  fre¬ 
quently  request  the  weather  ships  to 


give  them  radar  plots  as  supplemen¬ 
tal  checks  on  course  and  ground 
speed. 

The  Coast  Guard. maintains  an  up- 
to-date  school  at  the  training  station 
in  Groton,  Connecticut  for  the  train¬ 
ing  of  its  electronic  technicians^  Here 
courses  in  basic  radio  and  electronics 
are  available,  as  well  as  advanced 
and  specialized  courses  in  loran,  ra¬ 
dar,  and  other  special  equipments. 

At  the  Coast  Guard  main  radio 
station  in  Alexandria,  Virginia,  a 
communication  laboratory  is  main¬ 
tained  for  the  testing  and  develop¬ 
ment  of  various  equipments,  for  the 
fabrication  of  certain  special  equip¬ 
ment,  crystal  grinding,  etc.  The 
Coast  Guard  field  electronic  test  sta¬ 
tion  at  Wildwood,  New  Jersey,  per¬ 
forms  a  similar  function  with  regard 
to  field  testing  of  antennas,  etc. 

The  principal  electronic  warehouse 
and  supply  depot  is  at  Jersey  City, 
New  Jersey,  and  the  bulk  of  elec¬ 
tronic  equipment  and  supplies  for  the 
whole  service  pass  through  this  ac¬ 
tivity  which  also  includes  an  elec¬ 
tronic  repair  shop  for  equipment  re¬ 
pairs  and  electronic  engineering  in¬ 
spection  staff  for  inspection  of  elec¬ 
tronic  equipment  delivered  by  con¬ 
tractors. 

The  principal  electronic  engineer¬ 
ing  staff  for  the  Coast  Guard  is  at 
U.  S.  Coast  Guard  Headquarters  but 
each  Coast  Guard  district  also  has 
an  electronic  engineering  staff  to 
keep  the  large  electronic  plant  of  the 
Coast  Guard  in  operation. 
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The  Naval  Communications  Ser¬ 
vice  provides  facilities  for  the  trans¬ 
mission  of  intelligence  by  telegraphic 
type  codes,  voice  and  facsimile  to 
and  from  ships  of  the  Fleet  and 
Shore  Stations  of  the  Naval  Establish¬ 
ment.  A  world-wide  net  of  radio 
stations  is  maintained  to  provide 
ship/shore  and  point  to  point  cir¬ 
cuits.  This  system  is  supplemented 
within  the  continental  limits  by  an 
extensive  system  of  channels  leased 
from  the  commercial  communica¬ 
tions  companies.  Radio  equipments 
i^re  maintained  in  a  state  of  opera¬ 
tional  readiness  to  provide  continuity 
of  communications  despite  any  casu¬ 
alty  to  the  leased  plant.  A  naval  com¬ 
munication  center  is  a  facility  for  the 
origin,  final  preparation  for  delivery 
and  the  relay  of  official  naval  com¬ 
munications  traffic  by  the  above 
stated  means. 

This  article  is  concerned  princi¬ 
pally  with  that  portion  of  the  naval 
communication  center  which  pro¬ 
vides  facilities  for  handling  dispatch 
traffic,  by  far  the  major  portion  in 
point  of  volume  of  traffic  handled. 
Other  facilities  provided  are  over¬ 
seas  telephone,  radio  photo  and 
weather  map  facsimile  services.  The 


peak  volume  of  dispatch  traffic  dur¬ 
ing  the  recent  war  at  one  of  the 
larger  communications  centers  was 
in  excess  of  2,000,000  words  per  day. 
Based  on  total  personnel  assigned  to 
the  center,  including  non-operating 
personnel,  the  pre-war  traffic  produc¬ 
tivity  was  1700  words  per  man  per 
day.  The  peak  load  was  handled  at 
a  rate  of  2100  words  per  man  per 
day,  a  net  gain  of  23%.  This  gain 
in  large  measure  resulted  from  the 
use  of  teletype  on  radio  circuits  and 
the  establishment  of  the  U.  S.  Naval 
Teletypewriter  System  (NTX).  Dur¬ 
ing  this  period  the  circuit  capacity 
of  major  trunk  radio  circuits  were 
first  quadrupled  by  introduction  of 
four  channel  time  division  multiplex 
and  later  increased  another  fifty  per 
cent  by  six  channel  frequency  divi¬ 
sion  multiplex  equipment. 

Radio  facilities  are  established  on 
the  general  principle  that  radio  re¬ 
ceiving  stations  must  be  located 
where  the  lowest  noise  level  can  be 
had  within  an  area.  Radio  trans¬ 
mitting  stations  are  located  at  the 
point  within  an  area  where  ground 
conductivity  and  terrain  permit  opera¬ 
tion  of  the  equipment  at  optimum 
efficiency.  Communications  centers 


Fig.  I.  Typical  naval  relay  center  employing 
semi-automatic  tape  perforation  equipment 
All  incoming  and  outgoing  lines  terminate 
in  switchboards.  Distributing  frames  show 
at  the  distant  end  of  the  room.  Receiving 
positions  are  located  in  a  row  at  the  right 
hand  side  of  the  photograph.  Each  cabinet 
consists  of  eight  typing  reperforators. 


must  be  located  to  serve  the  com 
>mands  for  which  they  provide  com 
munications.  These  requirements  die 
tate  separations  of  10  to  25  miles 
between  the  stations  and  the  center 
Keying  control  from  the  communica 
tions  center  to  the  transmitting  sta 
tion  and  from  the  receiver’s  station 
to  the  communication  center  is  ob 
tained  by  wire  line,  or  channels  de-  | 
rived  from  frequency  division  multi 
plex  (carrier)  (multitone)  equipment 
operated  over  V.  H.  F.  radio  Ujiks 
Narrow,  medium  and  wide  (ban 
channels  are  used  to  provide  the 
range  of  keying  speeds  required. 

Center  Has  Three  Divisions 


Communication  control  centers  are 
divided  into  three  main  functional 
groups;  a  message  center,  a  relay 
center,  and  a  technological  control 
center.  The  message  center  provides 
facilities  for  the  origin  of  dispatches 
and  preparation  of  incoming  dis 
patches  for  distribution.  The  relay 
center  provides  teletype  facilities 
which  permit  relay  of  messages  on  a 
torn  tape  basis,  eliminating  any  re¬ 
quirement  for  manual  repunching  of 
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Fig.  2.  Each  duplex  sending  channel  is  monitored  by  a  typing  reperforator  and  a  continuous  tape  record  of  all  transmissions  retained  on 

a  tape  winder.  All  reruns  are  executed  by  utilization  of  the  monitor  tape. 


f 


dispatches.  Technological  control  cen¬ 
ter  includes  all  multi-channel  equip¬ 
ments  and  a  test  regulating  center. 

Message  center  sending  positions 
are  normally  Model  19  teletypes, 
which  are  used  for  the  perforation 
of  tape,  the  typing  unit  being  used  to 
make  a  file  copy  of  sent  traffic.  Re¬ 
ceiving  channels  are  terminated  in 
Model  15  teletype  page  printers. 


Multi-copies  by  Teletype  Paper 

Multiple  page  copies  of  dispatches 
are  obtained  through  the  use  of  mul¬ 
tiple  copy  teletype  paper,  use  of 
hecto  ribbon  to  permit  duplication 
by  hecto  methods.  In  the  larger  cen¬ 
ters  where  large  quantities  of  certain 
selected  dispatches  are  required  for 
distribution,  a  duplicating  center  is 
provided.  Multiple  copies  are  pre¬ 
pared  by  using  page  printers  with 
multilith,  hecto  or  mimeograph  mas¬ 
ters  and  processed  on  standard  office 
equipment.  In  these  cases  typing  re¬ 
perforator  tapes  are  used  to  drive  the 
page  printers  used  in  the  duplicating 
center. 

Major  relay  centers  employ  semi¬ 
automatic  tape  reperforation  equip¬ 
ment.  Figure  One  is  a  typical  instal¬ 
lation.  All  incoming  and  outgoing 
lines  terminate  in  switchboards,  and 
distributing  frames  show  at  the  dis¬ 
tant  end  of  the  room. 

Receiving  positions  are  located  in 
a  row  at  the  right  hand  side  of  the 
photograph.  Each  cabinet  consists  of 
eight  typing  reperforators.  Sending 
positions  are  located  in  the  next  row 
of  equipment  to  the  left.  Typing  re¬ 
perforator  tapes  are  thrown  off  to 
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individual  message  lengths  and  dis¬ 
tributed  by  operators  to  the  proper 
sending  positions  by  inserting  the 
leading  portion  of  the  tape  in  the 
rear  of  the  tape  grid,  bearing  the 
call  letters  of*  the  specific  channel 
upon  which  it  is  to  be  transmitted. 

Transmitting  positions  on  all  heav¬ 
ily  loaded  circuits  are  provided  with 
two  transmitter  distributors  which 
are  so  controlled  that  when  a  mes¬ 
sage  is  being  transmitted  in  one  of 
the  transmitter  distributors  the  next 
tape  to  be  sent  on  that  channel  may 
be  inserted  in  the  second  transmitter 
distributor  and  upon  completion  of 
transmission  of  the  first  message  the 
second  message  will  be  sent  automati¬ 
cally. 

Each  duplex  sending  channel  is 
provided  with  automatic  numbering 
and  is  monitored  by  a  typing  reper¬ 
forator  and  a  continuous  tape  record 
of  all  transmissions  retained  on,  a 
tape  winder.  An  installation  of  these 


equipments  is  shown  in  Figure  2.  All 
reruns  are  effected  by  ultilization  of 
the  monitor  tape.  This  may  be  ac¬ 
complished  by  pulling  back  the  tape 
on  the  reel  and  inserting  the  message 
in  a  mobile  transmitter  distributor 
mounted  on  a  mobile  table.  Each 
transmitter  position  is  provided  with 
automatic  numbering  release  button 
in  order  that  wire  notes  and  other 
unofficial  messages  may  be  trans¬ 
mitted  without  interference  with  the 
official  number  sequence  utilized  on 
the  circuit. 

The  major  problem  encountered  in 
connection  with  any  relay  station  is 
that  of  handling  multiple  address 
messages.  Approximately  30%  of  all 
messages  handled  involve  two  or 
more  addressees. 

This  problem  is  handled  by  rout¬ 
ing  all  messages  requiring  retrans¬ 
mission  on  more  than  one  circuit  to 
a  tape  factory  shown  in  Figure  3. 
Tapes  are  delivered  to  a  girl  as 


Pig.  3.  All  messages  requiring  retransmission  on  more  than  one  circuit  are  routed  to  a  tape 

factory,  shown  below. 


Complex  Equipments 


The  tapes  are  now  passed  through 
the  final  operator  in  the  tape  factory 
via  the  tape  clips  center  background 
and  checked  off  on  the  page  copy 
heading  and  then  placed  in  an  out-, 
going  position  to  be  picked  up  for 
the  final  transmission  out  of  the  sta¬ 
tion.  A  supervisor  periodically  checks 
the  page  check-off  copy  to  be  sure 
all  relays  required  have  been  made. 
This  installation  is  so  designed  that 
it  can  be  operated  with  any  number 
of  people  from  the  full  load  assign¬ 


ment  of  four  down  to  one  during 
a  very  lightly  loaded  period. 

The  technological  control  center 
includes  all  multiple  channel  equip¬ 
ments  and  testing  equipments  which 
require  operators  with  more  than 
average  technical  skill  or  technicians 
for  the  lineup  and  maintenance  of  the 
equipment.  The  following  multiple 
channel  equipments  are  in  use  in 
naval  communications  stations,  time 
division,  multiplex  equipment  which 
provides  four  60  w.p.m.  teletype 
channels  over  a  standard  Navy  radio 
teletype  facility,  six-channel  frequen¬ 
cy  division  multiplex  equipment 


Fig.  5.  Ail  of  these  euipmenfs  require  technical  maintenance  and  are  placed  in  the  technical 

control  area. 


which  is  operated  over  single  side 
band  radio  circuits,  speech  control 
equipment,  which  provides  high  qual¬ 
ity  circuits  via  single  side  band  chan¬ 
nels  and  frequency  division  multiplex 
equipment  used  to  provide  keying 
channels  to  radio  transmitting  and 
from  radio  receiving  stations.  All  of 
these  equipments  require  technical 
maintenance  and  are  placed  in  the 
technological  control  area.  The  test¬ 
ing  and  regulating  center  provides 
in  a  centralized  location  all  patching 
facilities  and  monitoring  equipment 
to  permit  quality  control  of  all  cir¬ 
cuits  in  and  out  of  the  communica- 
^tions  center.  Figures  4  and  5  show 
this  installation  equipment  is  laid  out 
in  a  horse-shoe  shape  and  basically 
provides  the  following  functions: 

(a)  Monitoring  telegraph  chan¬ 
nels  by  means  of  monitoring 
printers  and  other  teletype 
testing  equipments. 

(b)  Monitoring  voice  circuits  and 
tone  groups,  adjustments 
being  retained  at  the  multi- 
tone  equipments.  Monitoring 
radio  circuits  on  a  limited 
basis. 

(c)  This  installation  also  provides 
patching  facilities  for  all  cir¬ 
cuits,  telegraph  and  audio 
passing  through  the  Com¬ 
munications  Center.  Each  tele¬ 
graph  circuit,  sending  and  re¬ 
ceiving,  is  terminated  in  a 
polar  relay  and  patching  faci¬ 
lities  are  provided  for  check- 

■  ing  loops  on  each  side  of  the 
relay.  All  switchboards 
wired  normal.  Telephone  ^ 

>B.  X.  board  shown  in  the|^ovve 
photograph  is  used  for  patch- 1  p  he 
ing  overseas  telephone  trunks^  J 

into  the  local  telephone  s}S-| 
tpm.  lihe  01 
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shown  in  the  photograph.  She  marks 
each  tape  indicating  the  first  call  for 
final  transmission  and  each  call  for 
which  a  copy  is  to  be  made.  She 
then  runs  off  the  heading  on  the  15- 
page  printer  and  places  the  tape  in 
the  tape  grid  at  a  transmitting  table. 
The  transmitters  are  permanently 
wired  for  one,  two,  four,  or  eight 
copies  from  a  single  tape.  The  opera¬ 
tor  places  the  tape  in  the  transmitter 
distributor,  keying  the  number  of 
copies  required,  and  upon  starting 
the  transmitter  the  typing  reperfora¬ 
tors  “manufacture”  the  tapes  re¬ 
quired  for  relay.  The  operator  at  the 
receiving  cabinet,  right  background, 
collects  the  tapes  together  with  the 
original  from  the  sending  table  and 
marks  the  manufactured  copies  for 
final  delivery  to  the  transmitting  posi¬ 
tions  in  the  normal  manner. 


Fig.  4.  Multiple  channel  equipment  .  .  . 


35 


NAVY  UNES  GO 


UNDERGROUND 


By  Lieut.  H.  F.  Kane  and  Lieut.  R.  B.  Bodenhamer 


At  the  close  of  hostilities  in  the 
ate  conflict,  the  Bureau  of  Ships 
lectronics  Division  leaned  back 
ith  a  sigh  of  satisfaction  and  took 
look  at  Naval  shore  radio  receiv- 
tig  stations  on  a  long-range  basis, 
uring  the  fast-moving  operations  of 
he  war  years  there  had  been  time 
nly  to  “do  the  best  possible,  but 
l^uickly — especially  quickly !  ” 

Almost  the  first  item  to  loom  into 
lew  was  transmission  lines.  For 
ears,  Naval  shore  radio  receiving 
tations  have  employed  long  open¬ 
ly:  i  (vire  transmission  lines  to  connect 
}  ;  arge  directional  antennas  to  the  re- 
•  j  reivers.  In  the  meantime,  consider- 
'  ible  progress  has  been  made  in  the 
1|  lesign  of  large  directional  antennas 
^  >0  that  now  there  are  broad-band, 
g  I  ligh-gain,  directional  antennas  with 
nearly-flat  impedance  curves.  Little 
o|  lad  been  done  however,  to  improve 
1. 1'  he  transmission  lines  used  with  these 
.  I  antennas.  It  was  discovered  that 
I  While  directional  antennas  were 
Jbeing  erected  to  receive  signals  down 
narrow  azimuthal  angle,  the  open 
^ire  line  was  picking  up  noise  from 
11  directions  all  along  its  length. 
Theoretically,  a  balanced  open- 
ire  line  will  not  pick  up  radiations, 
owever,  experience  has  shown  it 


lo  be  nearly  impossible  to  keep  a 
jine  balanced,  even  when  properly 
i^Tininated.  It  was  also  noticed  that 
(he  open-wire  lines  had  an  irresis- 


Electronics  Division,  Bureau  of  Ships 


tible  attraction  for  spiders,  birds, 
snakes,  squirrels,  and  numerous 
other  members  of  the  animal  king¬ 
dom.  In  tropical  regions,  vines  just 
love  to  drape  themselves  over  poles 
and  lines.  In  the  arctic,  icicles  would 
much  rather  hang  on  transmission 
lines  than  on  eaves,  and  they  found 
it’s  far  more  fun  to  break  insulators 
than  to  clog  down  spouts. 

Further,  during  rainy,  foggy,  and 
sleety  weather  the  impedance  of  the 


lines  was  found  to  vary  all  over  the 
range.  So  the  directivity  of  the  an¬ 
tennas  was  first  wide,  then  narrow, 
seldom  constant.  The  lines  required 
an  excessive  amount  of  maintenance 
for  the  results  achieved.  They  were 
unwieldy,  unsightly  and  vulnerable 
to  sabotage  and  vandalism.  Their 
erection  required  large  crews  and 
the  shipment  of  materials  required 
large  cargo  space.  If  it  became  neces¬ 
sary  to  move  the  station,  the  lines 


Fig.  I.  Results  of  comparison  tests  between  gas  filled,  solid  dielectric  coaxial  line  and  open 


wire  line. 
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were  not  completely  salvable.  It  was 
readily  apparent  that  a  new  type  of 
transmission  line  was  required. 

A  survey  of  the  transmission  line 
field  revealed  that  either*  a  gas  filled 
or  a  solid  dielectric  coaxial  line  was 
the  logical  successor  to  the  open- 
wire  line.  A  comparison  test  between 
the  three  types  of  lines  was  con¬ 
ducted  with  the  results  shown  in 
figure  1. 

Lines  Comparison 

At  first  glance  the  gas-filled  lines 
appear  the  most  promising  of  the 
lot.  However,  all  factors  cannot  be 
shown  in  the  graph.  Gas-filled  coax¬ 
ial  lines  require  considerable  main¬ 
tenance  and  are  not  rugged  enough 
to  stand  the  varied  conditions  of 
service  required  of  Navy  transmis¬ 
sion  lines.  Further,  difficulty  has 
been  experienced  in  the  field  with 
poor  contact  at  joints  which  requires 
that  they  be  allowed  to  slip  to  care 
for  expansion  and  contraction  of  line 
during  temperature  changes.  These 
poor  contacts  caused  undesirable  dis¬ 
continuities  that  in  many  cases  were 
difficult  to  locate  and  correct. 
Though  the  solid  dielectric  cable-4iad 
greater  loss  than  either  of  the  others, 
it  was  concluded  that  the  signal-to- 
noise  ratio  at  the  receiver  input 
would  be  increased  by  an  amount 
greater  than  the  difference  in  atten¬ 
uation  suffered  in  a  line  of  reason¬ 
able  length.  The  sensitive  modern 
receivers  would  do  the  rest.  Thus 
electronically,  the  comparison  be¬ 
tween  solid-dielectric  coaxial  lines 
and  open-wire  lines  was  quite  simi¬ 
lar  for  radio  reception.  A  look  at 
the  various  cables  on  a  physical 
basis  disclosed  that  coaxial  cable  is 
unaffected  by  external  uncontrollable 
factors.  Hazards  of  fire,  attack,  and 
vandalism  could  be  greatly  reduced 
if  a  suitable  cable,  capable  of  burial, 
could  be  found.  Adequate  design 
could  reduce  maintenance  by  95%. 

A  transmission  line  on  a  reel  would 
require  less  cargo  space  when  ship¬ 
ped,  a  shorter  time  to  install  and 
would  lend  itself  to  complete  salvage. 

At  first  glance,  the  open-wire  line 
would  appear  to  be  less  expensive 
than  the  solid  dielectric  coaxial  line. 
When  the  man  hours  of  labor  re¬ 
quired  to  rig  lines,  set  poles  and 
fabricate  harness  for  the  open-wire 
lines  are  added  to  the  cost  of  ma¬ 
terials,  however,  the  sum  will  exceed 
the  cost  of  material  and  installation 
of  solid-dielectric  coaxial  lines  by 
20%  in  average  terrain.  In  many 
cases,  where  lines  must  be  run 
through  swampy  or  rocky  terrain. 


Pig.  2.  The  RG-85/U  cable.  The  transmis¬ 
sion  line  is  RG-35/U  cable.  It  is  covered 
with  a  1/16  inch  lead  jacket,  a  70  pound 
water-proof  jute  serve,  double  galvanized 
number  10  BWG  steel-wire  armor  wrap  and 
a  16/3  impregnated  jute  serve  with  white¬ 
wash  finish. 


the  cost  of  open-wire  lines  will  ex¬ 
ceed  the  cost  of  coaxial  lines  1  y 
50%.  This  fact  gave  added  impeti’s 
to  the  progress  of  the  problem. 

The  r-f  cable  field  was  canvassed 
and  various  samples  obtained.  No 
solid-dielectric  cable  could  be  four.d 
which  was  completely  satisfactory. 
This  is  not  surprising  when  it  is  con¬ 
sidered  that  the  requirements  in- 
eluded  a  life  expectancy  of  20  years 
while  buried  anywhere  from  a  tropj- 
cal  tidal  marsh  to  a  frozen  arctic 
tundra. 


Ideal  Line  Sought 

The  Electronics  Division  of  the 
Bureau  of  Ships  began  drawing  pre¬ 
liminary  drafts  of  the  ideal  solid 
dielectric  coaxial  transmission  line 
for  the  purpose  outlined.  It  was 
found  that,  electrically,  RG-35/U  | 
cable  was  quite  satisfactory.  The  pro¬ 
blem  was  thus  reduced  to  one  of  pro¬ 
viding  RG-35/U  cable  with  a  protec¬ 
tive  shield  which  would  keep  it  se¬ 
cure  while  buried  for  20  years 
against  moisture,  heat,  cold,  pres-  ] 
sure,  soil  chemicals,  gophers,  insects  | 
and  other  detrimental  factors.  The 
cable  must  be  reasonably  flexible, 
capable  of  salvage,  require  no  pre¬ 
ventive  maintenance  and  be  econo¬ 
mically  suitable.  Borrowing  from  ) 
submarine  cable  experience,  the  old  ’ 
standbys,  lead,  armor,  and  impreg¬ 
nated  jute  were  selected  as  protec¬ 
tors. 

RG-35/U  Cable  was  covered  with 
a  1/ 16-inch  lead  jacket,  a  70-pound 
waterproof  jute  serve,  a  double- 
galvanized,  #10  BWG  steel-wire  ar¬ 
mor  wrap  and  a  16/3  impregnated- 
jute  serve  with  white  wash  finish. 

The  resulting  cable  was  designated 
type  RG-85/U.  See  Figure  2. 

An  installation  was_^ade  with  9 
lines  connected  to  large  directional  A 
antennas  in  a  tropical  tidal  marsh  S 
and  is  still  going  strong  after  two  9 
years.  The  immediate  result  was  a  « 
4-db  reduction  in  the  system  noise  « 
level  due  to  the  exclusion  of  locally-  n 
generated  noise  previously  picked  up  w 
by  the  open-wire  lines.  Considerable  w 
transmitter  power  would  have  been  ^ 
required  to  increase  the  signal-to-  JS 
noise  ratio  4-db  with  the  open-wire:  M 
lines  connected  to  the  receivers.  The  A 
directivity  of  the  antennas  were  im- 
proved  by  the  more  constant  match  Br 
achieved  and  maintenance  costs  to  mS 
date  have  been  zero.  Further  instal-  B:( 
lations  are  being  made  at  many  navy 
stations  situated  in  the  stretch  from  mn 
the  equator  to  the  arctic.  Reports 
from  activities  receiving  the 
cable  are  uniformly  enthusiastic  over  i 
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the  increased  efficiency  of  reception 
afforded  by  their  buried  transmission 
lines. 

The  Bureau  of  Ships  plans  to  even¬ 
tually  convert  all  shore  radio  re¬ 
ceiving  transmission  lines  used  with 
large  directional  antennas  to  solid 
dielectric  coaxial  wherever  feasible. 
Meanwhile,  efforts  to  improve  trans¬ 
mission  lines  are  continuing.  The 
search  is  on  to  find  a  suitable  mois¬ 
ture  block,  to  act  as  self-sealer  and 
thus  prevent  moisture  creeping  along 
the  outer  braid  conductor  of  a  flexi¬ 
ble  coaxial  cable  in  event  the  lead 
jacket  becomes  ruptured.  It  is  hoped 
that  the  plastics  industry  will  even- 
|tually  produce  a  suitable  fire-resis- 
Itant  replacement  for  the  outer  jute 
[serve  now  employed  over  the  RG- 
?85/U  cable.  The  requirements  for 
this  covering  are  stringent.  It  must 

!•  withstand  the  effects  of  sunlight,  salt 
water,  soil  acids,  age  and  wide  tem¬ 
perature  variations  either  singly  or 
I  in  combination. 

Splicing  and  Terminating 

Development  of  the  above  cable 
posed  further  problems  of  providing 
adequate  means  for  splicing  and  ter¬ 
minating  an  r-f  cable  employing  an 
outer  submarine  cable  covering  that 
in  combination  had  never  been  at¬ 
tempted  to  the  knowledge  of  the 
Navy.  Basic  development  of  these 
accessories  was  based  on  normal  r-f 
cable  techniques  on  the  one  hand, 
and  the  submarine  cable  practice  on 
the  other.  These  techniques  were 
combined  and  improved  to  fit  the 
far  more  difficult  task  of  properly 
splicing  and  terminating  the  RG-85 
/U  cable.  The  splice  and  termination 
had  to  maintain  constant  impedance 
and_^  the  same  time  be  gas  tight 
and  possess  physical  strength  equal 
lo  the  outer  cable  protection.  Fur¬ 
ther,  it  was  necessary  to  train  men 
Jn  the  techniques  of  splicing  and  ter- 
Jninating  a  cable  that  was  far  more 
involved  than  splicing  and  termina¬ 
ting  normal  power,  r-f  or  telephone 
tables.  Without  going  into  the  de¬ 
tails  of  development  the  following  is 
considered  pertinent  information  of 
interest.  A  minimum  of  eight  man 
hours  is  allowed  to  perform  each 
splice  in  the  field  by  an  experienced 
Cable  splicer.  To  assist  in  perform¬ 
ing  the  splice  a  cable  splicing  kit. 
Navy  type  10646,  is  provided  which 
contains  all  the  accessories  and  ma¬ 
terials  required  for  splicing  the  cable 
(n  the  field.  A  completed  splice  up 
o  and  including  the  cable  protector 
b  shown  in  figure  3.  Over  this  is 
added  jute,  or  marlin  wrapping  im- 
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pregnated  in  okonite  or  similar  com¬ 
pound  to  complete  the  splice.  Once 
completed  in  the  prescribed  manner, 
the  splice  provides  the  same  physical 
strength  as  the  actual  cable  and 
affords  a  gas  tight  barrier,  and  is 
estimated  to  withstand  a  minimum  of 
15  years  service.  In  addition,  no 
perceptible  impedance  variation  has 
been  detected  to  date. 

The  connector  adaptor.  Navy  type 
491652  is  utilized  to  terminate  the 
RG-85/U  cable  at  the  receiver  build¬ 
ing  end  of  cable.  To  this  termina¬ 
tion,  smaller  r-f  cables  possessing 
far  more  flexibility  are  connected  for 
distribution  of  signal  energy  to  the 
various  receivers  within  the  receiver 
building. 


Casiight  Seal 

The  end  seal,  Navy  type  491567  is 
the  same  as  the  connector  adaptor 
except  for  the  substitution  of  a  sty- 
ramic  cap  to  afford  rigidity  for  the 
center  conductor,  and  a  terminal 
point  for  connecting  to  an  antenna 
matching  transformer  or  similar  de¬ 
vice.  The  transformer  case  is  made 
gas-tight  and  provided  with  a 
“threaded  boss”  for  securing  the  end 
seal  to  transformer  case.  A  special 
circular  gasket  seated  between  the 
boss  and  end  seal  maintains  the  re¬ 
quired  gas-tight  integrity. 

An  important  consideration,  often 
overlooked  in  the  design  of  r-f  cable 
accessories  for  outdoor  use,  is  the 
gas-tight  integrity  that  must  be  main¬ 
tained.  Unless  this  is  provided  for 
in  the  design,  “breathing  action” 
can  be  expected  which  will  allow  the 
entrance  of  moisture  into  cable  and 
fittings,  with  all  the  associated  ad¬ 
verse  effects. 

Since  the  obstacles  presented  in 
the  design  of  the  above  cable  and 
associated  fittings,  which  at  first 
seemed  insurmountable,  have  been 
overcome  and  the  cable  brought  into 
practical  use,  the  Navy  is  now  con¬ 
sidering  other  similar  developments 
in  an  endeavor  to  afford  the  ultimate 
in  rapid  communications.  Among 
these  is  the  design  of  a  dual,  air 
dielectric,  balanced  r-f  cable  having 
similar  physical  characteristics  as  the 
RG-85/U  but  with  less  electrical  at¬ 
tenuation.  Only  through  the  con¬ 
tinued  diligent  efforts  on  the  part  of 
the  Navy  and  manufacturers  is  it 
possible  to  realize  the  crystallization 
and  achievement  of  facilities  that  are 
required  for  today’s  and  tomorrow’s 
communications.  Communications — 
the  Nerves  of  the  Nation  and  the 
Navy! 


Fig.  3.  Development  of  the  RG-85/U  cable 
presented  a  splicing  problem.  The  splicing 
and  terminating  had  to  maintain  constant 
impedance  and  at  the  same  time  be  gas 
tight  and  possess  physical  strength  equal  to 
the  outer  cable  protection.  A  completed 
splice  up  to  and  including  the  cable  pro¬ 
tector  is  shown  above. 
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ARMED  FORGES  COMMUNICATIONS  ASSOCIATION 

1624  I  Street,  N.  W.,  at  Connecticut  Ave.,  Washington  6,  D.  C. 

--  OFFICERS  AND  DIRECTORS 

President:  David  SarnoflF  3rd  Vice-Pres,:  A.  W,  Marriner  Counsel:  F.  W.  Wozencraft 

1st  Vice-Pres,:  Wm.  J.  Halligan  4th  Vice-Pres,:  Jennings  B.  Dow  Exec,  Sec,  and  Treasurer: 

2nd  Vice-Pres,:  Darryl  F.  Zanuck  5th  Vice-Pres,:  E.  K.  Jett  Brig.  Gen.  S.  H.  Sherrill,  U.S.A.,  (Ret.) 

DIRECTORS  AT  LARGE 

Paul  Galvin  (1949)  Carroll  O.  Bickelhaopt  (1950)  William  C.  Henry  (1951) 

H.  A.  Ehle  (1949)  Theodore  Gary  (1950)  Dr.  Frank  B.  Jewett  (1951) 

Dr.  J.  A.  Stratton  (1949)  Thomas  H.  A.  Lewis  (1950)  Fred  R.  Lack  (1951) 

J.  Harry  LaBrum  (1949)  Thomas  A.  Riviere  (1950)  Leslie  F.  Muter  (1951) 

John  J.  Ott  (1949)  Dr.  Lee  De  Forest  (1950)  Charles  E.  Saltzman  (1951) 

Dr.  Harold  A.  Zahl  (1949)  S.  H.  Sherrill  (1952) 


Navy  to  Sponsor  AFCA 
Meeting 


at  a  meeting  arranged  to  make  the 
initial  plans  for  next  spring’s  con¬ 
vention. 


The  Executive  Secretary  explained S 
what  action  had  been  taken  to  publi  || 
cize  the  existence  of  AFCA  and  sug  i| 
gested  that  General  Sarnoff  consider.^ 
a  brief  talk  over  a  nation-wide  radio  S 
hook-up  in  the  fall,  as  the  presidentf| 
of  the  Air  Force  Association  had|| 
done  in  August.  ft 

A  special  life  member  rate  ol  |  * 
$50.00  for  enlisted  men  and  students 
before  graduation  was  voted.  Thef : 
rate  for  all  others  continues  at  $100.  ^  j 


In  a  recent  letter  to  President 
Sarnoff  of  AFCA,  the  Secretary  of 
the  Navy  stated  that  “the  Navy  De¬ 
partment  will  indeed  be  pleased  to 
sponsor  your  next  annual  meeting, 
presumably  in  late  April  or  early 
May  1949.  . . .  Norfolk,  Virginia, 
Washington,  D.  C.,  and  New  York 
City  seem  to  be  the  best  possible 
locations.  .  .  ,  All  factors  considered, 
Washington  appears  to  offer  the  best 
location,  with  side  trips  possible  to 
Patuxent  and  Annapolis.  ...  The 
Chief  of  Public  Relations  and  the 
Chief  of  Naval  Communications  will 
coordinate  this  project  to  insure  a 
successful  annual  meeting  for  the 
Armed  Forces  Communications  As¬ 
sociation  with  Navy  sponsorship. 
They  will  obtain  the  active  support 
of  representatives  of  various  Naval 
Bureaus,  Offices,  Laboratories  and 
other  Naval  activities  concerned.  Gen¬ 
eral  S.  H.  Sherrill  will  be  kept  ad¬ 
vised  concerning  progress.” 

On  September  9th,  the  Executive 
Secretary,  after  a  meeting  with  Ad¬ 
miral  Stone,  Chief  of  Naval  Com¬ 
munications,  conferred  with  him  and 
Rear  Admiral  Ewen,  Chief  of  Naval 
Public  Relations,  Capt.  Robert  Foley 
and  other  members  of  their  staffs, 
and  with  Mr.  Frederick  G,  Macarow 
and  Col.  E.  C.  Cover,  President  and 
Secretary  of  the  Washington  Chapter, 


Executive  Committee  Meeting 

The  regular  meeting  of  the  Exe¬ 
cutive  Committee  was  held  at  30 
Rockefeller  Plaza,  New  York,  on 
August  16th.  The  following  extracts 
are  from  the  report  of  the  meeting: 

Only  one  chapter,  and  that  a  small 
one,  has  indicated  a  desire  to  process 
renewal  notices,  a  change  in  our  pro¬ 
cedure  directed  at  our  Dayton  meet¬ 
ing  in  May.  The  Executive  Secretary 
reported  that  he  had,  since  June  1st, 
completely  changed  administrative 
procedures  at  National  Headquarters 
to  permit  chapters  to  handle  these 
mailings  if  they  desire  and  otherwise 
for  National  Headquarters  to  con¬ 
tinue  to  mail  them. 

T.  S.  Gary,  Chicago,  was  selected 
as  the  director  at  large  to  serve  as  a 
member  of  the  Executive  Committee 
for  one  year  beginning  September  1, 
1948,  succeeding  W.  C.  Henry,  Ohio. 

The  Executive  Secretary  explained 
the  item  of  $250.00  on  the  budget 
for  prizes  as  follows: 

ROTC  summer  camp  award. .$  50.00 

ROTC  college  awards .  75.00 

ROTC  prize  essay  to  be“^b- 

lished  in  SIGNALS .  25.00 

Awards  to  cadets,  USMA, 

and  midshipmen,  l^SNA....  100.00 


The  meeting  adjourned  to  meet  in 
November  or  December,  probably  at 
Chicago,  Washington,  or  Philadel 


Reorganization 


After  our  Board  of  Directors  votef  | 
to  authorize  local  chapters  to  handle  J 
renewals  under  the  new  $5  rate,  it  : 
became  necessary  for  national  head  ^ 
quarters  to  change  entirely  the  ad 
ministrative  procedures  in  effect  pre  j 
viously.  This  has  required  our  smal 
office  force,  for  most  of  May  and  al  ^ 
of  June  and  July,  to  devote  their  ^ 
maj  or  efforts  to  the  reorganization! | 
We  have  set  up  a  new  administratbj 
system  taking  handling  of  renewaH 
mailings  away  from  our  printer  an*® 
placing  it  in  our  own  circulation  df  J 
partment.  More  effective  renewaj 
procedures  are  expected  to  result-^  a 
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National  Advisory  Committee  Chairmen 


general  IhANVFACTllRING:  Mr.  Fred  R.  Lack,  V.  Pres., 

Radio  Division,  -Western 
Electric  Company,  New 
York  City 

BATTERY  MANUFACTURING:  Dr.  George  W.  Vinal,  Bu¬ 
reau  of  Standards,  Wash¬ 
ington,  D.  C. 

DRY  BATTERY  SUBCOM,:  Mr.  Ralph  E.  Ramsay,  V. 

Pres.  &  Research  Director, 
Ray-O-Vac  Company,  Madi¬ 
son,  Wisconsin 

STORAGE  BATTERY  SUBCOM.:  Mr.  L.  E.  Wells,  Chief 

Engineer,  Willard  Stor¬ 
age  Battery  Company, 
Cleveland  1,  Ohio 

RADIO  MANUFACTURING:  Mr.  Fred  R.  Lack,  V.  Pres., 

Radio  Division,  Western  Elec¬ 
tric  Company,  New  York  City 

TELEGRAPH  EQPT.  MFG.:  Colonel  Julian  Z.  Millar,  The 

Western  Union  Telegraph 
Company,  New  York  City 


TELEPHONE  EQPT.  MFG.:  Mr.  C.  D.  Manning,  V.  Pres., 

Kellogg  Switchboard  &  Sup¬ 
ply  Company,  Chicago,  Illinois  ! 
COMPONENTS  MFG.:  Mr.  R.  C.  Ellis,  V.  Pres.,  Raytheon 

Manufacturing  Company,  Waltham, 
Masachusetts 

PHOTOGRAPHIC  EQPT.  MFG.:  Mr.  H.  A.  Schumacher, 

V.  Pres.,  Graflex,  Inc., 
Rochester,  N.  Y.  | 

RADAR:  Mr.  George  F.  Metcalf,  Manager,  Electronics 
Laboratory,  General  Electric  Company,  Syracuse, 
N.  Y. 

WIRE  MANUFACTURING:  Mr.  H.  Donn  Keresey,  Pres., 

Anaconda  Wire  &  Cable  Co., 
New  York  City 

PUBLICITY :  Mr.  Orrin  Dunlap,  Jr.,  RCA,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

MILITARY  TRAINING:  Major  Gen.  G.  L.  Van  Deusen, 

Pres.,  RCA  Institutes,  Inc.,  340 
West  4th  St.,  New  York  13,  N.  Y. 


md  with  not  much  additional  work 
)y  our  staff. 


h/ew  Directors  and  Officers 

h 

The  constitution  has  been  amended 
;o  that  the  national  president  and  the 
dee  presidents  must  be  elected  each 
rear.  Our  council  is  preparing  a  slate 
vhich  will  appear  probably  in  No¬ 
vember  Signals.  If  you  have  any 
lames  to  suggest,  please  submit  them 
o  the  Executive  Secretary,  for  con¬ 
sideration  by  the  nominating  com- 
nittee,  before  November  10th.  The 
“■ame  is  true  of  nominations  for  mem- 
•ers  of  our  Board  of  Directors  to 
Jucceed  those  whose  terms  expire  in 
1949. 


The  Council 

Chapters  shjould  hold  elections  to 
hoose  members  of  the  national  coun- 
il  on  the  basis  of  one  for  each  100 
tiembers  of  the  chapter.  These  will 
ake  office  on  January  1,  1949,  for 
•ne  year.  Please  submit  to  national 
leadquarters  the  names  of  members 
hosen  by  January  5,  1949.  . 


onduct  of  Chapter  Business 

The  standard  work  to  guide  you 
n  conducting  business  in  delibera- 
ive  assemblies,  such  as  chapter 
Meetings,  directors’  and  committees 
Meetings,  etc.,  is  “Robert’s  Rules  of 
hder.  Revised.”  Written  originally 
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by  General  H.  M.  Robert,  U.  S. 
Army,  it  is  based  on  the  rules  and 
practices  of  the  United  States  Con¬ 
gress  but  is  adapted  to  the  use  of 
ordinary  societies.  It  is  on  sale  by 
our  Book  Department  for  $2.10. 


Special  Letters 

Bi-monthly  letters  reporting  de¬ 
velopments  in  Association  activities 
and  in  the  rearmament  program  are 
being  sent  to  each  chapter  president 
and  to  our  group  members. 


Signals 

It  is  your  magazine  and  we  try  to 
make  it  a  balanced  publication  with 
articles  that  .will  be  of  interest  and 
value  to  all  its  readers.  We  receive 
most  of  the  technical  journals  on 
communications  and  photography 
and  our  staff  studies  them.  We  hesi¬ 
tate  to  republish  articles  from  them 
for  fear  that  Signals  may  become 
too  technical  and  not  interest  the 
majority  of  our  readers.  Will  you  tell 
us  whether  you  would  like  us  to  in¬ 
clude  more  or  fewer  technical  ar¬ 
ticles?  And  if  you  have  a  story  to 
publish,  please  send  it  along.  We 
want  more  contributions  so  that  we 
may  constantly  improve  our  maga¬ 
zine  from  wider  selections. 


Publicity  CommiUee 

Orrin  E.  Dunlap,  Jr.,  Navy  veteran 
of  World  War  I,  Vice  President  in 


Charge  of  Advertising  and  Publicity 
for  RCA,  and  author  of  a  book  en¬ 
titled  “Radar,”  reviewed  elsewhere 
in  this  issue,  has  been  designated 
Chairman  of  our  National  Advisory 
Committee  on  Publicity. 


“Ham”  Organization 

Lt.  Col.  George  R.  Call  of  Sioux 
City,  Iowa,  appointed  last  May  as 
chairman  of  the  committee  to  study 
the  possibility  of  radio  “hams”  being 
better  organized  for  an  emergency, 
has  submitted  his  first  report  and  has 
made  two  visits  to  Washington  to 
gather  necessary  information.  On 
August  25th  and  27th,  he  conferred 
with  the  Executive  Secretary  and 
with  officials  of  the  Army,  Navy  and 
Air  Force. 


Vulliamy 

On  July  2 1  St,  the  Executive  Secre¬ 
tary  held  a  conference  with  Maj.  Gen¬ 
eral  C.  H.  H.  Vulliamy,  CBE,  DSO, 
Chief  Signal  Officer  of  British  Sig¬ 
nals,  at  the  Pentagon.  General  Vull¬ 
iamy  requested  a  detailed  description 
of  the  organization  of  AFCA  and  its 
purposes  for  consideration  by  the 
British  with  a  view  to  possible 
changes  in  the  objectives  and  activi¬ 
ties  of  the  Royal  Signal  Association. 


Invitation 

National  Headquarters  has  been  at 
the  new  location  on  Eye  Street,  across 
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from  the  Army-Navy  Club,  for  six 
months,  now.  Many  of  our  members 
find  it  convenient  to  stop  in  and  visit 
when  in  Washington  and  to  use  our 
address  for  their  mail  'during  their 
stay  in  the  capital.  You  are  cordially 
invited  to  stop  in  and  give  us  your 
suggestions  for  a  better  association, 
or  register  your  complaints  if  you 
have  any. 


New  Croup  Members 


American  Phenolic  Corporation, 
Chicago,  Ill. 

Bliley  Electric  Company,  Erie,  Pa. 

Cinch  Manufacturing  Corporation, 
Chicago,  Ill. 

Cilfillan  Bros.,  Inc.,  Los  Angeles, 
Cal. 

Hoffman  Radio  Corporation,  Los 
Angeles,  Cal. 

National  Fabricated  Products,  Inc., 
Chicago,  Ill. 

O’Keefe  &  Merritt  Company,  Los 
Angeles,  Cal. 

Sonotone  Corporation,  Elmsford, 
N.  Y. 

United  Radio  Television  Institute, 
Newark,  N.  J. 

Wm.  H.  Welsh  Co.,  Inc.,  Chicago, 
Ill. 

Wollensak  Optical  Company,  Ro¬ 
chester,  N.  Y. 


War  College 


The  third  session  of  the  National 
War  College  in  Washington  began 
August  30th  with  a  class  of  90  offi¬ 
cers  of  the  Armed  Forces  and  20  key 
civilians  from  government  depart¬ 
ments.  The  National  War  College  is 
the  top  school  in  the  Armed  Forces 
educational  system  and  is  the  succes¬ 
sor  to  the  Army  War  College  which 
operated  for  nearly  40  years  until 
World  War  11.  Selection  to  attend 
the  college  is  a  high  honor  and  goes 
only  to  specially  selected  officers.  The 
civilians  come  from  the  State  and 
Treasury  Departments,  the  Bureau  of 
the  Budget  and  the  Central  Intelli¬ 
gence  Agency.  Communications  offi¬ 
cers  selected  to  attend  were:  Col.  R. 
C.  Maude  of  the  Air  Force  and  Colo¬ 
nels  Samuel  P.  Collins  and  James  S. 
Willis  of  the  Signal  Corps — all  mem¬ 
bers  of  AFCA. 


CCAFA 


The  first  fall  meeting  of  the  Co¬ 
ordinating  Committee,  Armed  Forces 
Associations,  met  at  the  Army-Navy 
Club  on  September  21st.  The  princi¬ 
pal  item  discussed  was  the  ludustry- 
Army  Day  meeting  which  in  1947 


was  held  at  Chicago  and  in  1948  at 
Dallas.  Announcement  of  the  place 
and  time  of  this  year’s  meeting  is 
expected  to  be  made  soon. 

Guests  at  the  meeting  were  the 
Public  Relations  Chiefs  of  the  Na¬ 
tional  Military  Establishment,  Mr. 
Harold  Hinton  of  Secretary  For- 
restal’s  office.  Rear  Admiral  E.  C. 
Ewen,  Maj.  General  Bryant  E.  Moore, 
USA,  and  Mr.  Stephen  Leo,  USAF. 


National  Cuard  Administration 


A  program  to  relieve  National 
Guard  administrative  duties  and 
permit  them  to  concentrate  on  the 
primary  mission  of  preparing  their 
units  for  their  defense  assignments 
was  announced  recently  by  Major 
General  Kenneth  F.  Cramer,  Chief, 
National  Guard  Bureau. 


Under  the  program  as  authorized 
by  the  Military  Appropriations  Act 
for  1949,  officers  and  enlisted  men 
of  the  National  Guard  will  be  ap¬ 
pointed  as  civilian  administrative  as¬ 
sistants  to  the  commanders  of  the 
National  Guard  units.  As  such,  they 
will  be  responsible  for  all  adminis¬ 
trative  matters,  including  the  heavy 
load  of  “paper  work”  and  otherwise 
assist  their  unit  commanders. 


Although  on  a  civilian  pay  status, 
the  administrative  assistants  must  be 
members  of  the  National  Guard, 
ranking  in  the  first  three  grades  for 
enlisted  men  and  from  first  lieutenant 
to  lieutenant  colonel,  inclusive,  for 
officers.  They  will  be  employed 
either  full-time  or  part-time  as  im¬ 
mediately  necessary,  at  authorized 
yearly  salaries  within  the  limits  set 
by  the  National  Guard  Bureau  from 
funds  appropriated  by  Congress. 


Ellis  Heads  N5RB  Committee 


A  new  task  committee  to  review 
the  World  War  II  control  and  limita¬ 
tion  orders  of  the  former  WPB  Radio 
and  Radar  Division  was  organized 
in  mid-September  by  Leighton  H. 
Peebles,  Chief  of  the  Communications 
and  Utilities  Divisions  of  the  Na¬ 
tional  Security  Resources  Board.  Ray 
C.  Ellis,  Executive  Vice  President  of 
the  Raytheon  Manufacturing  Com¬ 
pany,  and  the  Chairman  of  AFCA’s 
Components  Manufacturing  Advisory 
Committee,  has  accepted  the  chair¬ 
manship  of  the  task  committee.  Other 
members  of  the  task  committee  will 
be  from  RCA  Victor  Division,  Execu¬ 
tive  Vice  President  Frank  M.  Folsom, 
or  an  alternate;  Motorola,  Inc.,  with 
President  Paul  V.  Galvin  contacted; 
Philco  Corp.,  with  President  John 
Ballantyne  being  asked  to  name  a 
representative;  and  the  International 


Resistance  Co.,  with  Vice  President 
Harry  A.  Ehle  to  represent  the  com¬ 
ponents  manufacturers. 

The  NSRB  electronics-radio  t;isk 
committee  will  submit  its  recomm  m- 
dations  to  the  Electronics  Manuf  ic- 
turing  Industry  Advisory  Committee 
which  is  being  appointed  to  serve 
both  the  Munitions  Board  and  the 
NSRB.  This  reporting  to  the  industry 
advisory  committee  follows  the  same 
plan  formulated  by  Mr.  Peebles  in 
the  case  of  the  review  of  WPB  ord(*rs 
by  the  telephone  and  telegraph  task 
committee. 


Reorganization  Act 


The  administrative  organization 
and  procedure  for  carrying  out  the 
Renegotiation  Act  of  1948  are  out¬ 
lined  in  a  directive  announced  by 
Secretary  of  Defense  James  Forrestal. 

The  directive  provides  for  a  top 
board,  to  be  established  in  the  Office 
of  the  Secretary  of  Defense  and  to 
report  to  him  through  the  Munitions 
Board,  which  will  be  called  the  Mili¬ 
tary  Renegotiation  Policy  and  Re¬ 
view  Board.  In  addition,  there  will 
be  an  operating  board,  to  be  known 
as  the  Armed  Services  Renegotiation 
Board,  which  will  be  a  joint  board 
of  the  Army,  Navy  and  Air  Force, 
and  will  operate  through  divisions  in 
each  of  those  three  departments. 

Secretary  Forrestal’s  directive  was 
based  upon  recommendations  sub¬ 
mitted  to  him  by  the  Munitions 
Board  and  by  an  ad  hoc  committee 
composed  of  Under  Secretary  of  the 
Navy  Kenny,  Under  Secretary  of  the 
Air  Force  Barrows,  and  Assistant 
Secretary  of  the  Army,  Gray.  The 
ad  hoc  committee,  before  submitting 
its  recommendations,  conducted  ex¬ 
tensive  consultations  with  persons 
who  had  broad  experience  in  the  field 
of  renegotiation  of  military  contracts  ’ 
in  World  War  II. 

A  tentative  draft  of  renegotiation 
regulations  has  been  prepared  by  the 
ad  hoc  committee,  but  it  will  be  some 
time  before  the  regulations  can  be 
issued.  The  members  of  the  Military 
Renegotiation  Policy  and  Review 
Board  have  not  yet  been  named. 
When  the  board  bas  been  appointed, 
it  will  review  the  tentative  draft  of 
regulations,  and  will  conduct  addi-  j 
tional  discussions  with  industrial  re-  \ 
presentatives,  including  industrial  as-  J 
sociations.  A  final  draft  of  the  regu-  | 
lations  will  then  be  submitted  to  | 
Secretary  Forrestal  by  the  board.  1 


(Editor  s  Note:  AFCA  has  been  re- 
quested  to  study  the  draft  and  h  is  ] 
sent  copies  to  certain  chapters  for  : 
study  and  recommendations,)  \ 
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chapter  News 


☆  ☆  ☆  ☆  ☆  Chapter  Of  The  Year^  1948  —  Far  East,  George  I.  Back,  President  ☆  ☆  ☆  ☆  ☆ 

CHAPTERS  AND  SECRETARIES 

ATLANTA:  Maj.  Peter  J.  Ryan,  Hqs.  t^ENTLCKY :  Capt.  John  A.  Short,  SEATTLE:  Capt.  Lawrence  W,  Bncy, 
3rd  Army,  Ft.  McPherson,  Ga.  I^xington  Sigmal  Depot,  Lexington,  Alaska  Communication  System, 

yORK;  Col.  William  H.  Har-  SPANISH  WAR  VETERANS  DIVE 
JU  Signal  Depot,  Mid-  Hngton,  795  Broadway,  New  York,  SION:  George  A.  Marshall,  Adj., 

die  River,  Md.  757  ^ork,  N.  Y.  215  Montague  St.,  Brooklyn,  N.  Y. 

BOSTON:  Capt.  F.  P.  Singleton,  Bos-  OGDEN^ALT  LAKE:  Miss  Marjorie  WASHINGTON:  Col.  Edward  C.  Cover, 
ton  Army  Base^  Boston  10,  Mass.  Hansen^  2227  Adams  Ave,  Ogden,  Chesapeake  S:  Potomac  Tel.  Co.,. 

CHICAGO:  Col.  Raymond  K.  Fried,  Pt«h.  725  -  13th  Street,  N.  W.,  Washing. 

Ill  W.  Monroe  St.,  Chicago  3,  Ill.  PHILADELPHIA:  Joseph  Bergman, 

Am  n  ui?ci.r  oj*—  ^ig.  Corps  Stock  Control  Agency, 

^^^^^3^51  W  62nd*s/*  Cl* etand  P«-  STUDENT  CHAPTERS 

2,  Ohio.  ’  PITTSBURGH:  Capt.  J.  J.  McGovern,  CORNELL:  John  M.  Ross,  126  McFad- 

DALLAS:  E.  H.  Mittanek,  Rm.  816,  ®*“  J*'*fc*A  "p  **’“'*'  ***"  **“'*’  ****•“• 

Telephone  Bldg.,  Dallas,  Tex,  rttUDurgn  o,  ra.  YORK  UNIVERSITY:  Robert  D. 

DAYTON:  Gertrude  A.  Knicht.  54  Pot.  HICHIUOND:  Lelia  Sussell,  Ches.  &  Hawkins,  25  Spruce  Ave.,  Ridgefield 

ter^m  Village  Dr.,  Dayton,  Ohio.  £?*»•"»'  Co-  703  E.  Grace  St.,  Park,  N.  J. 

DECATUR:  E.  C.  Whitcomb,  RR  6,  «•<*•"«>"».  Va.  OKLAHOMA  A  &  M:  W.  L.  Covel, 

Box  263,  Decatur,  111.  RIO:  Maj.  Huston  Maxwell,  JBUSMC,  Mil.  Dept.,  Okla.  A  A  M  College, 

EUROPEAN:  William  M.  Hart,  ICD,  ***■“••  *7*.  Stillwater,  Okla. 

OMGH,  c/o  Radio  Frankfurt,  APO  SACRAMENTO:  U.  Col.  George  H.  STATE  COLLEGE  OF  WASHINGTON : 
757,  New  York,  N.  Y.  Melvin,  Jr.,  Sacramento  Signal  De-  Stuart  W.  McElhenny,  604  Califop 

FAR  EAST:  Maj.  C.  B.  Wittenberg,  S*®**™*"*®’  CkUC  nia  St.,  ^Umon,  Wash. 

Sig.  See.,  GHQ.,  FEC,  APO  500,  c/o  SAN  FRANCISCO:  Capt.  John  H.  TEXAS  TECH :  T.  L.  Timmons,  2012 
PM,  San  Francisco,  ^lif.  Meyer,  1930  Prince  St.,  Berkeley,  8*h  St.,  Lubbock,  Texas. 

FORT  MONMOUTH:  Col.  William  L.  Cahf.  UNIVERSITY  OF  CALIFORNIA:  R.  G. 

Seibert,  Squier  Signal  Laboratory,  ST.  LOUIS:  Capt.  Henry  C.  Hughes,  Barhite^  Bowles  Hall,  U.  of  Calif., 
Fort  Monmouth,  N.  J.  319  No.  4th  St.,  St.  Louis  2,  Mo.  Berkeley,  Calif. 

NATIONAL  HEADQUARTERS  CHAPTERS  SECRETARY;  JULIA  B.  GODFREY 


Chapter  of  the  Year 

The  European  Chapter  is  publish¬ 
ing  a  printed  bulletin,  illustrated  and 
with  the  cover  in  color,  which,  to¬ 
gether  with  a  current  drive  for  in¬ 
creased  membership,  puts  them  in 
the  lead  for  the  1949  “Chapter  of  the 
Year”  award.  Data  is  being  com¬ 
piled  at  national  headquarters  from 
membership  records  and  chapter  re¬ 
ports.  In  May  1949,  a  committee 
will  study  the  data  and  select  the 
winner. 

Points  will  be  earned  on  the  follow¬ 
ing  basis: 

(a)  Each  meeting  held  by  a  chapter 
from  May  1,  1948  to  April  30, 
1949 — 1  point.  (Example:  A 
chapter  which  held  one  meeting 
per  month  during  this  period 
would  earn  12  points. 

(b)  The  percentage  of  active  mem¬ 
bers  present  at  each  meeting, 
times  the  number  of  meetings. 
(Example:  A  chapter  which  had 
40%  of  its  members  present  at 
each  of  these  meetings  would 
earn  12  times  .40,  or  4.80 
points. ) 

(c)  The  percentage  of  active  strength 


of  the  chapter  as  of  May  1, 
1948,  that  has  been  added  in 
new  members,  times  5.  (Ex¬ 
ample:  A  chapter  which  on  May 
1,  1948,  had  1(X)  members  and 
by  April  30,  1949,  had  added 
50  new  members,  would  have  a 
percentage  of  50%  and  would 
earn  .50  times  5,  or  2.50 
points.) 

(d)  The  percentage  of  renewals  from 
May  1,  1948,  to  April  30,  1949, 
times  10.  (Example:  A  chapter 
having  500  active  members  on 
May  1,  1948,  of  which  100  re¬ 
newed  during  the  period  indi¬ 
cated,  would  have  a  percentage 
of  20%  and  would  earn  .20 
times  10,  or  2  points.) 

Perfect  score  for  a  chapter  that  had 
a  meeting  each  month  during  this 
period,  perfect  attendance  at  each 
meeting,  and  doubled  its  member¬ 
ship,  would  be  39  points. 

In  addition  to  the  above,  the  com¬ 
mittee  of  judges  will  consider  and 
give  proper  weight  to  such  activities 
as  type  of  programs  presented  at 
meetings;  chapter  publications — their 
character  and  content;  action  taken 
to  increase  interest  in  military  pre¬ 


paredness,  such  as  the  awarding  of 
chapter  prizes  to  students  or  members 
of  military  establishments,  etc.;  and 
completeness  of  reports  of  chapter 
activities  sent  to  national  headquar¬ 
ters. 


Baltimore 

The  Baltimore  Chapter  Secretary’s 
annual  report,  on  activities  was  re¬ 
ceived  at  national  headquarters  in 
July.  The  Executive  Secretary  was 
so  impressed  with  the  excellence  of 
the  report  that  he  asked  its  author. 
Col.  Arthur  Pulsifer,  to  send  a  copy 
to  each  of  the  other  chapters.  The 
chapter  showed  a  36%  increase  in 
membership,  although  less  emphasis 
was  placed  on  a  membership  drive 
than  on  the  preparation  of  interest¬ 
ing  programs.  Meetings  featured  the 
following  guest  speakers :  Lt.  Gen. 
Leslie  R.  Groves,  Chief  of  the  “Man¬ 
hattan”  Atom  Bomb  Project;  Lt. 
Gen.  Leonard  T.  Gerow,  Command¬ 
ing  General  of  the  Second  Army; 
Capt.  Robert  Foley,  Office  of  the 
Chief  of  Naval  Communications;  and 
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Mr.  E.  K.  Jett  of  the  Baltimore  Sun- 
papers  and  Vice  President  of  AFC  A. 
Other  activities  included  a  guided 
tour  through  the  Westinghouse  Balti¬ 
more  plant  and  a  visit  to  the  Naval 
radio  station  at  Annapolis.  The  chap¬ 
ter  treasury  showed  a  balance  of 
$90.78;  with  the  exception  of  $26.72 
received  from  national  headquarters, 
all  of  this  was  raised  locally. 

European 

# 

On  August  14th,  168  members  and 
guests  of  the  European  Chapter 
boarded  the  yacht  “Gutenberg”  at 
Frankfurt  and  attended  the  second 
quarterly  meeting  of  the  chapter, 
which  was  combined  with  an  eight 
hour  cruise  of  the  Main  and  Rhine 
Rivers.  Major  General  Jerry  V.  Ma¬ 
te]  ka,  Chief  Signal  Officer,  EUCOM, 
addressed  the  members  and  com¬ 
mended  the  progress  being  made  by 
the  chapter. 

An  European  Advisory  Committee, 
to  represent  the  three  services,  was 
appointed  as  follows:  Col.  R.  W. 
Raynsford,  Army;  Col.  D.  C.  G.  Sch- 
lenker.  Air  Force;  and  Commander 
R.  B.  McCurdy,  Navy.  Representa¬ 
tion  on  the  Membership  Committee 
was  extended  to  include  the  Air 
Force;  OCSigO,  EUCOM;  Frankfurt 
Signal  Office;  Constabulary;  1st  Di¬ 
vision  and  the  Navy.  It  was  decided 
to  extend  guest  membership  in  the 
European  Chapter  to  Generals  Clay, 
LeMay,  Keyes,  Milburn,  Huebner, 
White;  Admiral  Schuirmann;  Am¬ 
bassadors  Murphy  and  Erhart;  and 
the  Post  Commanders  and  Command¬ 
ing  Officer  of  the  Naval  Advance 
Base  at  Bremerhaven.*^ 

Los  Angeles 

The  initial  meeting  to  form  a 
Southern  California  Chapter  of  AFC- 
A  will  be  held  on  October  15th  at 
8  P.M.  at  KMPC  Studio  A,  5939  Sun¬ 
set  Blvd^,  Los  Angeles.  The  meeting 
will  .be  preceded  by  a  dinner  at  the 
Palms  Grill,  5931  Hollywood  Blvd. 
The  main  speaker  will  be  Capt.  Harry 
C.  Butcher,  Naval  Aide  to  General 
Eisenhower  and  author  of  the  book, 
“My  Three  Years  with  General  Eisen¬ 
hower.”  Those  wishing  to  make  din¬ 
ner  reservations  should  call  Lt.  Col. 
Loyd  Sigmon  at  KMPC — Hollywood 
5341. 

Richmond 

Officers  and  committee  chairmen  of 
the  Richmond  Chapter  met  on  Sep- 
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tember  9th  to  formulate  plans  for 
fall  activities.  The  first  dinner  meet¬ 
ing  of  the  chapter  will  be  held  on 
October  13th.  General  S.  H.  Sher> 
rill.  National  Executive  Secretary, 
will  come  down  from  Washington  to 
address  the  members. 


Sacramento 

The  Board  of  Directors  of  the  Sa¬ 
cramento  Chapter  met  on  August 
25th  at  the  Sutter  Club.  Present 
were:  Lt.  Col.  Wesley  E.  Calkins,  Mc¬ 
Clellan  Field,  Air  Force  Counsel; 
Milton  G.  Mauer.  Div.  of  Commer¬ 
cial  Engineers,  PT&T;  Paul  Carring¬ 
ton,  PG&E;  Robert  D.  Livingston, 
President,  Junior  Chamber  of  Com¬ 
merce;  George  H.  Brereton,  Chief, 
State  Div.  of  Identification;  Walde- 
man  E.  Doyal,  Sierra  Camera  Club; 
George  H.  Melvin,  Executive  Secre¬ 
tary,  Sacramento  Chapter;  and  H.  M. 
Skidmore,  Public  Information  Offi¬ 
cer,  Sacramento  Signal  Depot.  Col. 
Stewart  W.  Stanley,  Commanding 
Officer  of  the  Sacramento  Signal  De¬ 
pot,  who  attended  as  a  special  guest, 
was  appointed  Signal  Corps  Counsel 
for  the  Chapter. 

The  president  opened  the  meeting 
by  introducing  Col.  Stanley,  who  ac¬ 
cepted  the  office  of  counsel.  Col.  Stan¬ 
ley  was  enthusiastically  received  and 
in  a  brief  talk  complimented  the 
chapter  and  particularly  the  officers 
and  Board  of  Directors  on  their  past 
activities.  He  mentioned  having  dis¬ 
cussed  the  chapter  at  some  length 
with  General  Sherrill,  Executive  Sec¬ 
retary. 

Mr.  Brundige  then  reviewed  chap¬ 
ter.  activity  since  it  was  organized  in 
1946  and  paid  particular  tribute  to 
Col.  A.  M.  Shearer  who  had  served 
the  first  year  as  acting  president  and 
thereafter  as  Signal  Corps  counsel. 
Col.  Stanley  suggested  that  a  resolu¬ 
tion  might  be  passed  by  the  Board 
expressing  the  appreciation  of  the 
chapter  to  Col.  Shearer  for  his  lead¬ 
ership  and  material  assistance.  A  vote 
was  taken  and  it  was  unanimously 
decided  that  such  a  resolution  should 
be  prepared  and  mailed  to  Col. 
Shearer,  who  is  now  in  Washington 
as  Asst.  Chief  of  the  Procurement 
and  Distribution  Division,  OCSigO. 

Col.  Charles  W.  Sheeley,  active  in 
the  Signal  Corps  Reserve,  has  agreed 
to  act  as  temporary  chairman  of  the 
new  chapter’s  board  of  directors. 

f 

Seattle 

The  Seattle  Chapter  held  a  dinner 
meeting  on  August  5th  at  the  Ameri- 


1 

can  Legion  Hall.  The  speakers  were 
Col.  Fred  Andrews,  former  Comman¬ 
ding  Officer  of  the  Alaska  Communi- 
cation  System,  and  Major  Joyce  B. 
James  of  ACS.  The  feature  of  the 
evening  was  a  talk  and  demonstra¬ 
tion  on  Micro  Wave  Phenomena 
presented  by  Mr.  J.  Key,  Demonstra¬ 
tion  Supervisor  of  the  Pacific  Tele¬ 
phone  &  Telegraph  Company. 


Spanish  War  Veterans  Division 

The  officers  of  the  Spanish  War 
Division  of  the  U.  S.  Veterans  Sig- 
nal  Corps  Association  have  accepted 
an  invitation  to  become  an  honorary 
division  of  AFCA.  The  U.  S.  Veter¬ 
ans  Signal  Corps  Association  was  or¬ 
ganized  by  Signal  Corps  veterans  of 
the  Civil  War  in  1867.  The  Civil  War 
Division  was  disbanded  in  1919  and 
the  Association  has  been  continued 
in  existence  by  the  Spanish  War  Di¬ 
vision,  which  was  organized  in  1899. 

There  are  some  300  members  of 
this  Association  throughout  the 
United  States,  of  whom  about  thirty 
attended  the  annual  encampment  of 
the  United  Spanish  War  Veterans  in 
Washington,  August  22nd  to  26th. 
At  the  Veterans  luncheon  at  the  Hotel 
Hairiilton  on  August  24th,  John 
White  of  Dallas,  Past  Commander, 
United  Spanish  War  Veterans,  was 
the  principal  speaker.  Col.  E.  C. 
Cover,  Secretary  of  the  Washington 
Chapter  of  AFCA,  spoke  concerning 
the  activities  of  his  chapter,  and  Brig. 
Gen.  S.  H.  Sherrill,  Executive  Secre¬ 
tary  of  AFCA,  addressed  the  dele¬ 
gates,  outlining  the  aims  and  pur¬ 
poses  of  AFCA,  and  extended  the  in¬ 
vitation  for  the  Spanish  War  Signal 
Corps  Veterans  to  become  an  honor¬ 
ary  division.  Officers  of  the  Spanish 
•  War  Veterans  Division,  AFCA,  were 
elected  as  follows:  Asa  T.  Pierce. 
Commander,  and  George  A.  Mar¬ 
shall,  Adjutant. 


Washington 

Washington  Chapter  activities  for 
the  fall  and  winter  will  open  with  a 
communications  industry  sponsored 
buffet  supper-meeting  October  22nd. 
A  scientist  from  a  leading  industrial 
electronics  laboratory  has  been  in¬ 
vited  as  the  principal  speaker  for  the 
meeting. 

The  supper-meeting  is  the  first  of 
several  activities  which  were  sched¬ 
uled  for  the  near  future  during  a 
meeting  of  the  chapter’s  officers  and 
committee  chairmen  September  17tli. 

SIGNALS,  SEPTEMBER-OCTOBER.  1948 


J 


r‘  -  ■  ■  •  .  .  '  ■ 


Navy  Day  Message  to  Radio  Amateurs  From  the 
Chief  of  Naval  Communicatioiis,  Adm.  Earl  L  Stone 


Many  amateurs  came  into  the  Na¬ 
vy,  both  as  officers  and  as  enlisted 
"^nen,  during  World  War  II.  To  them 
^we  owe  a  great  deal  for  their  contri¬ 
butions  to  the  successes  which  the 
Navy,  and  the  other  services,  attained 
;:during  that  war. 

'  The  amateurs  who  entered  the  Na- 
:val  service  had  previously,  through 
|their  devotion  to  amateur  radio,  de- 

(veloped  into  good  CW  operators  and 
good  radio  technicians,  and  were  able 
Jto  fill  important  billets  immediately 
upon  mobilization,  often  without  any 
additional  training.  The  Navy’s  com¬ 
munication  and  electronics  require¬ 
ments  upon  mobilization  were  liter- 
iallv  beyond,  normal  expectations.  The 
^fine  training  which  so  many  amateurs 
^  had  voluntarily  given  themselves 
f  proved  invaluable  to  the  military 
services,  especially  during  the  mo¬ 
bilization  period  before  our  wartime 
training  programs  could  become  ef¬ 
fective. 

The  enormous  strides  (which  have 
been  made  in  the  development  of 
communication  material — the  devel¬ 
opment  of  various  mechanical  means 
of  transmission  and  reception,  and  of 
voice  transmission  and  reception — 
have  had  a  tendency  to  produce  radio 
personnel  who  may  be  inclined  to 
I  underestimate  the  importance  of 
I  certain  fundamentals.  Today,  if  you 
have  the  money,  it  is  easy  to  purchase 
radio  transmitters  and  receivers  com¬ 
plete.  But  the  young  amateur  of  to¬ 
day  may  fail  to  learn  much  that  is 
fundamental  if  he  passes  up  the  op¬ 
portunity  of  assembling  his  own 
equipment — not  to  mention  the  thrill 
that  goes  with  building  your  own  ra¬ 
dio  facilities.  The  newcomer  in  the 
amateur  field  will  do  well  to  follow 
in  the  footsteps  of  his  older  brother 
and  learn  by  cutting  and  trying.  The 
know-how  which  the  amateur  ac¬ 
quires  by  personally  testing  and  ex¬ 
perimenting  is  the  priceless  ingredient 
that  makes  the  amateur  the  v  itally 
important  man  in  an  emergency. 
Know-how  coupled  with  resourceful¬ 
ness  has  frequently  meant  success 
when  success  was  urgently  required. 

The  Navy  still  considers  CW  opera¬ 
tion  to  be  the  fundamental  require¬ 
ment  of  a  radio  operator.  No  matter 
how  mechanized  and  automatic  com¬ 
munications  may  become  we  shall 
always  need  manual  and  voice  op¬ 
erators  (brass  pounders  and  radio 
telephone  technicians)  when  the  go- 
jng  is  toughest.  As  one  of  my  officers 
in  Washington  recently  put  the  same 


For  many  years  on  Navy  Day  the 
Secretary  of  the  Navy  has  directed  a 
special  message  to  radio  amateurs 
through  the  facilities  of  Navy  radio 
stations  at  Washington  and  San  Fran¬ 
cisco.  This  year,  in  addition  to  the 
message  from  the  Secretary-  of  the 
Navy,  the  Navy  Department  is  sponsor¬ 
ing  a  Navy  Day  QSO  party  which  will 
be  devoted  to  contacts  between  ama¬ 
teurs  who  are  members  of  the  Naval 
Reserve  and  those  who  are  not.  Re¬ 
member  the  date — Navy  Day,  October 
27th. 


thought — ‘The  Phi  Beta  Kappa  Key 
boys  will  always  be  deserving  of 
much  praise  for  their  various  accom¬ 
plishments,  but  in  military  communi- 
cations  the  ‘Tap-a-Key’  and  ‘Cock-an- 
Ear’  boys  are  the  ones  who  really 
deserve  a  pat  on  the  back.” 

A  quick  glance  at  a  recent  issue  of 
the  amateur  call  book  reveals  that 
there  are  more  radio  amateurs  at  the 
present  time  than  ever  before.  This  is 
a  healthy  and  most  welcome  condi¬ 
tion.  I  recommend  that  everything 
practicable  be  done  to  sustain  this 
newly  aroused  interest.  Because  the 
increase  in  the  number  of  licensed 
amateurs  demands  the  greatest  effi¬ 
ciency  in  utilization  of  available 
^  amateur  frequency  allocations  the  use 
of  CW  radio  telegraphy  should  be  en¬ 
couraged.  The  reasons  for  this  are 
that: 

(1)  More  channels  per  kilocycle  of 
spectrum  can  thus  be  obtained;  and 
what  is  more  important  (2)  amateur 
bands  are  rendered  less  vulnerable  to 
reduction  by  reason  of  inefficient  use, 
and  (3)  from  the  military  viewpoint, 
more  trained  CW  operators  will  be 
available  to  the  services  in  an  emer¬ 
gency. 

We  have  a  list  of  about  8500 
licensed  amateurs  who  were  in  the 
Naval  service  either  as  officers  or  en¬ 
listed  men  during  the  war.  I  have 
talked  with  many  officers  who  were 
charged  with  importaTtt  Navy  com¬ 
munication  projects  during  the  war, 
and  I  have  had  some  experience  my¬ 
self  in  connection  with  advance  base 
communication  planning,  construc¬ 
tion,  and  installation  work  in  the  far 
Pacific.  Usually  on  each  project  we 
had  a  very  few  experienced  Navy 
regulars  plus  many  hands  to  do  the 
pick  and  shovel  work.  Fortunately 
there  were  usually  some  amateurs  or 
other  experienced  men  present,  and 
often  it  was  their  know-how  and  self¬ 
starter  characteristics  that  made  the 
project  successful.  Therefore  I  natu¬ 


rally  encourage  and  support  the  ama¬ 
teurs  since  I  know  first  hand  how 
essential  they  are  to  our  national  se¬ 
curity  and  defense. 

Navy  communication  facilities  are 
netted  into  world-wide  nets  of  several 
descriptions — radio,  landwire,  radio¬ 
teletype,  wire  and  radiophoto  nets.  In 
fact  every  conceivable  method  of 
modern  communications  is  utilized. 
Of  course,  in  peacetime  we  cannot 
maintain  as  extensive  a  communica¬ 
tion  system  as  we  require  in  war.  Ac¬ 
cordingly  we  must  be  ready  to  expand 
quickly  from  peacetime  to  wartime 
requirements — both  in  personnel  and 
materiel. 

Continuous  research  is  being  con¬ 
ducted  to  devise  faster  and  more  re¬ 
liable  means  of  communication  to 
improve  the  systems  we  now  have. 
For  as  tlie  tempo  of  modern  warfare 
increases,  with  faster  ships  and  faster 
airplanes,  so  must  the  speed  of  com¬ 
munications  be  increased,  in  order 
that  command  may  be  exercised 
promptly  and  effectively  in  directing 
and  controlling  the  movements  and 
action  of  our  military  forces.  Besides 
being  fast,  military  communications 
must  be  kept  flexible.  We  are  apt  to 
be  called  upon  to  furnish  communi¬ 
cations  in  support  of  various  kinds 
of  operations  and  command  assign¬ 
ments,  requiring  speedy  implementa¬ 
tion. 

We  are  constantly  trying  to  inte¬ 
grate  the  Naval  communication  sys¬ 
tem  with  those  of  the  Army  and  the 
Air  Force  in  order  to  achieve  better 
preparedness  and  greater  economy  of 
men,  material,  and  frequencies.  This 
integration  of  the  three  services’  com¬ 
munications  will  be  acomplished 
without  depriving  any  one  of  the 
services  of  its  own  communications, 
so  essential  for  the  effective  exercise 
of  military  command. 

It  is  with  great  pleasure  that  I 
bring  this  message,  for  the  Navy,  to 
the  radio  amateurs  of  America.  You 
have  a  truly  great  record  of  accom¬ 
plishment.  You  have  been  responsible 
for  so  much  in  the  development  of 
electronics  and  communications.  Your 
performance  of  duty,  both  in  peace¬ 
time  emergencies  and  in  war,  has 
been  of  the  highest  order.  I  know  that 
individually  and  collectively  you  will 
always  support  and  maintain  the 
splendid  record  which  you  have  firm¬ 
ly  established  as  patriotic  American 
amateurs.  I  bring  you  the  Navy’s 
highest  praise. 
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PERSHING 

1860-1948 


GENERAL  OF  THE  ARMIES 
WASHINGTON  TO 
GENERAL  OF  THE  ARMIES 
PERSHING 


The  death  and  burial  in  Washing, 
ton  in  July  of  John  J.  Pershing  fo> 
cused  attention  on  the  astonishing  ca. 
reer  of  the  man  thought  by  many  to 
be  America’s  greatest  commander  and 
soldier.  Born  as  the  great  ^^war  be¬ 
tween  the  States”  was  on  the  horizon 
in  1860  his  life  spanned  the  period 
from  Indian  wars  to  the  atomic  bomb. 
Perhaps  there  could  be  no  better  i]. 
lustration  of  the  democracy  of  the 
Army  and  of  the  service  academies 
than  Pershing’s  success  as  a  cadet  at 
USMA.  No  cadet  could  have  entered 
the  Academy  with  less  influence  than 
this  oldest  of  nine  children,  bom  in 
the  humble  home  of  a  railroad  see* 
tion  hand  at  La  Clede,  Mo.  Neyerthe* 
less,  on  sheer  ability  alone  he  wag 
chosen  to  be  First  Captain  of  the 
Corps  of  Cadets — an  honor  that  he  is 
said  to  have  considered  the  most  sat* 
isfying  of  any  in  his  entii4e  career. 
After  that,  he  was  always  a  leader — 
fighting  in  our  war  with  Spain,  againet 
the  Indians  in  the  .west  and  against 
the  Moros  in  the  Philippines,  then  in 
the  Villa  campaign  in  Mexico  and 
finally  as  Commander  in  Chief  in 
World  War  I  in  Europe.  His  influence 
in  military  matters  in  the  U.  S.  con¬ 
tinued  to  grow.  There  could  be  no  ques¬ 
tion  but'lhat  his  vision  and  his  efforts 
resulted  in  the  modem  powerful  Army 
of  the  U.  S.  of  World  War  11.  His 
influence  guided  our  armies  from  his  | 
retirement  as  Chief  of  Staff  at  least 
until  the  selection  of  his  former  aide,  ! 
General  G.  C.  Marshall  to  be  Chief  of  1 
Staff  in  World  War  II. 

He  exemplified  the  well-known  vm ! 
tues  of  his  professional  tradition —  j 
absolute  fearlessness,  unimpeachable  | 
honor,  subordination  of  ambition  to ! 
duty.  And  he  looked  the  part,  with  his  f 
military  carriage  and  manner  of  one| 
born  to  command.  One  of  his  best  1 
known  qualities  was  that  of  exactness;] 
in  planning.  He  would  have  admired  ^ 


Cadet  Perth 


Isf  Lieutenant 


Capt.  Pershing  with  a  Japanese  officer,  as  a 
U.  S.  Military  observer  during  Russo-Jap 
.  War 


Gen.  Pershing  in  France,  World  War  I,  ac¬ 
companied  by  Col.  George  C.  Marshall,  his 


again  follow  this  old  tradition.  It 
marked  this  great  soldier’s  ‘‘crossing 
over  the  river  to  rest  under  the  shads 
of  the  trees” — with  the  immortals — 
Washington,  Grant,  Lee,  Jackson. 
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Arlington,  July  19th,  1948 


General  of  the  Armies,  John  J.  Pershing,  goes  to  rest  at  the  site 

under  him. 
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Cadet  Pershing 


1st  Lieutenant 


PERSHING 

1860-1948 

GENERAL  OF  THE  ARMIES 
WASHINGTON  TO 
GENERAL  OF  THE  ARMIES 
PERSHING 


Capt.  Pershing  with  a  Japanese  officer,  as  a  Gen.  Pershing  in  France,  World  War  I,  ac- 

U.  S.  h^ilitary  observer  during  Russo-Jap  companied  by  Col.  George  C.  Marshall,  his 

War  aide. 


The  death  and  burial  in  Washing. 
Ion  in  July  of  John  J.  Pershing  io> 
cused  attention  on  the  astonishing 
reer  of  the  man  thought  by  many  to 
be  America’s  greatest  commander  and 
soldier.  Born  as  the  great  ^*war  he. 
tween  the  States”  was  on  the  horizon 
in  1860  his  life  spanned  the  period 
from  Indian  wars  to  the  atomic  bomb. 
Perhaps  there  could  be  no  better  il. 
lustration  of  the  democracy  of  the 
Army  and  of  the  service  academies 
than  Pershing’s  success  as  a  cadet  at 
USMA.  No  cadet  could  have  entered 
the  Academy  with  less  Influence  than 
this  oldest  of  nine  children,  bom  in 
the  humble  home  of  a  railroad  sec* 
tion  hand  at  La  Clede,  Mo.  Neverthe* 
less,  on  sheer  ability  alone  he  was 
chosen  to  be  First  Captain  of  the 
Corps  of  Cadets — an  honor  that  he  is 
said  to  have  considered  the  most  sat* 
isfying  of  any  in  his  entire*  career. 
After  that,  he  was  always  a  leader — 
fighting  in  our  war  with  Spain,  against 
the  Indians  in  the  west  and  against  | 
the  Moros  in  the  Philippines,  then  in  j 
the  Villa  campaign  in  Mexico  and 
finally  as  Commander  In  Chief  In  | 
World  War  I  in  Europe.  His  influence  < 
in  military  matters  in  the  U.  S.  con¬ 
tinued  to  grow.  There  could  be  no  c|acs-  j 
tion  but  that  his  vision  and  his  efforts  . 
resulted  in  the  modern  powerful  Army 
of  the  U.  S.  of  World  War  II.  His 
influence  guided  our  armies  from  his 
retirement  as  Chief  of  Staff  at  least  i 
until  the  selection  of  his  former  aide. 
General  G.  C.  Marshall  to  be  Chief  of 
Staff  in  World  War  II. 


He  exemplified  the  well-known  vir¬ 
tues  of  his  professional  tradition — 
absolute  fearlessness,  unimpeachable 
honor,  subordination  of  ambition  to 
duty.  And  he  looked  the  part,  with  his 
•  military  carriage  and  manner  of  one 
born  to  command.  One  of  his  best 
known  qualities  was  that  of  exactness 
in  planning.  He  would  have  admired 
the  perfection  of  the  plans  for  his 
funeral  here  in  the  Nation’s  capitol. 
Not  a  single  detail  was  overlooked 
from  the  time  that  General  Beach,  the 
Commander  at  Walter  Reed  reported 
General  Pershing’s  death  personally  to 
President  Truman,  until  the  marble 
headstone  with  ^^John  J.  Pershing'* 
and  the  date  of  his  birth  and  death 
cut  in  the  stone  was  set  in  place  at 
the  green-sodded  grave  the  day  after 
th^  funeral.  The  six  perfectly  matched 
grey  horses  which  pulled  the  caisson 
bearing  the  general’s  body  from  the 
capitol  to  Arlington  were  part  of  a 
final  act  in  the  Army  which  for  so 
many  years  had  found  horses  and  ani¬ 
mals  essential  to  warfare.  It  is  not 
likely  that  military  funerals  will  ever 
again  follow  this  old  tradition.  It 
marked  this  great  soldier’s  ‘‘crossing 
over  the  river  to  rest  under  the  shade 
of  the  trees” — with  the  immortals — 
Washington,  Grant,  Lee,  Jackson. 
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NEWS-SERVICES  and 


INDUSTRY 


General 


RMA  Mobilization  Plan 

After  weeks  of  discussion  with 
leading  officials  of  the  armed  services 
who  are  charged  specifically  with  the 
procurement  of  radio-electronic 
equipment,  the  Radio  Manufacturers 
Association  Industry  Mobilization 
Policy  Committee  has  officially  pre¬ 
sented  to  the  top  level  leadership  of 
the  Munitions  Board  the  RMA  plan 
for  spreading  military  procurement 
contracts  throughout  the  radio-elec¬ 
tronic  manufacturing  industry. 

The  formal  presentation  was  made 
to  Lt.  Gen.  LeRoy  Lutes,  Deputy 
Chairman  of  the  Munitions  Board 
executive  committee,  and  other  Board 
members  by  two  leading  members  of 
the  RMA  Industry  Mobilization  Poli¬ 
cy  Committee,  President  W.  A.  Mac¬ 
Donald  of  Hazeltine  Electronics 
Corp.  and  Executive  Vice  President 
Frank  M.  Folsom  of  the  RCA  Vic¬ 
tor  Division,  who  directed  during 
World  War  II  the  procurement  poli¬ 
cy  prograrn  for  the  Navy.  RMA  Com¬ 
mittee  Chairman  Fred  R.  Lack,  Vice 
President  in  charge  of  radio  manu¬ 
facturing  of  the  Western  Electric  Co., 
was  in  Canada  and  was  unable  to  be 
present  for  the  session.  A  number 
of  top  Munitions  Board  and  other 
officials  of  the  armed  services,  direc¬ 
tly  concerned  with  radio-electronic 
procurement  and  supply,  were  pres¬ 
ent  at  the  session  when  Mr.  MacDan- 
ald  and  Mr.  Folsom  presented  the 
RMA  plan  to  General  Lutes. 

The  communications  and  electro¬ 
nic  committee  of  the  Munitions 
Board,  which  is  headed  by  Colonel 
Fred  Kunesh  of  the  Army  Signal 
Corps,  appointed  a  four-member  sub¬ 
committee  to  study  the  RMA  mobili¬ 
zation  plan  and  the  subcommittee  bas 
submitted  a  tentative  report  on  the 
RMA  plan. 

In  the  proposal  to  establish  ad¬ 
visory  industry  committees  to  the 
Munitions  Board,  it  has  been  rather 
well  determined  that  the  first  such 
body  to  be  selected  will  be  the  Elec¬ 
tronic  Industries  Advisory  Commit¬ 
tee.  The  NSRB  through  Communica¬ 
tions  Consultant  Chief  Leighton  H. 
Peebles  is  one  of  the  strong  support¬ 
ers  of  the  idea  of  avoiding  too  many 
duplicating  advisory  bodies  from  in¬ 
dustry  so  as  to  waste  the  time  of  the 
top  industry  executives. 


Draft  Call  Control 

Designation  of  the  Munitions 
Board  as  liaison  for  the  National 
Military  Establishment  with  the  Se¬ 
lective  Service  System  in  matters  per¬ 
taining  to  manpower  requirements  of 
the  three  military  departments  has 
been  announced  by  Secretary  of  De¬ 
fense  James  Forrestal. 

Its  authority  in  these  matters  will 
include  not  only  transmission  of  calls 
and  quotas  for  inductions  under  the 
Selective  Service  Act,  but  it  also  will 
handle  requests  for  deferment  of  ci¬ 
vilians  employed  in  the  Military  Esta¬ 
blishment. 

With  regard  to  requests  for  defer¬ 
ment  for  induction  of  civilians  em¬ 
ployed  in  critical  occupations  of  the 
Military  Establishment,  Secretary 
Forrestal’s  memorandum  directs  the 
Munitions  Board  to  establish  policies 
concerning  individuals  or  categories 
of  persons,  “whose  employment,  oc¬ 
cupation,  or  service,  or  activity  in 
study,  research,  or  other  endeavors 
is  considered  to  be  necessary  to  the 
maintenance  of  the  national  health, 
safety,  or  interest.” 

The  Munitions  Board  also  is 
directed  to  present  requests  for  such 
deferments  to  the  Selective  Service 
System  and  to  take  “such  appellate 
action  as  may  be  considered  advis¬ 
able  in  the  event  of  denial  for  such 
requests  for  deferment.” 


Research  Board 

Dr.  M.  J.  Kelly,  Executive  Vice 
President  of  the  Bell  Telephone  Lab¬ 
oratories,  has  been  named  Chairman 
of  the  newly-constituted  Committee 
on  Navigation  formed  by  the  Re¬ 
search  and  Development  Board  after 
a  study  of  overall  problems  related 
to  land,  marine  and  air-navigation. 

The  appointment  of  a  three-mem¬ 
ber  Common  Carrier  Communica¬ 
tions  Advisory  Panel  was  announced 
recently  by  Russell  J.  Hopley,  Direc¬ 
tor  of  Civil  Defense  Planning.  The 
members  are  Clyde  S.  Bailey,  Execu¬ 
tive  Vice  President  of  the  United 
States  Independent  Telephone  Assoc¬ 
iation;  C.  M.  Brown,  Director  of 
Plans  and  Methods  of  the  Western 
Union  Company,  and  J.  B.  Rees, 
Assistant  Chief  Engineer,  American 
Telephone  and  Telegraph  Company. 


Budlong  5ec-Mgr  of  ARRL 


A.  L.  Budlong,  Senior  Assistant 
Secretary  of  the  American  Radio  lie- 
lay  League,  who  has  been  associated 
in  an  executive  and  technical  capa¬ 
city  with  the  league  since  1924  and 
who  established  a  distinguished  re- 
cord  with  the  U.  S.  Coast  Guard 
during  World  War  II,  particularly 
in  allocation  planning  for  national 
and  international  communications, 
was  designated  acting  secretary  and 
manager  of  the  league  Sept.  6  to 
succeed  the  late  Kenneth  B.  Warner 
who  died  Sept.  2  from  a  heart  attack. 

The  appointment  of  Mr.  Budlong 
was  made  at  a  special  meeting  of  the 
ARRL  executive  committee  at  the 
national  convention  of  the  league  in 
Milwaukee  on  Labor  Day. 

The  funeral  services  for  Mr.  War¬ 
ner,  which  were  held  in  Hartford 
Sept.  4,  were  attended  by .  a  large 
number  of  ARRL  headquarters  offi¬ 
cials  and  leading  amateurs  from 
nearby  points,  while  FCC  Commis¬ 
sioner  E.  M.  Webster  and  Colonel 
Wesley  T.  Guest,  chief  of  the  Signal 
Corps’  Army  Communications  Ser¬ 
vice,  came  from  Washington  for  the 
rites  together  with  two  top  FCC  en¬ 
gineers  from  the  New  York  Com¬ 
mission  offices. 


The  new  ARRL  acting  secretary 
and  manager  served  four  years  dur-| 
ing  the  war  with  the  Coast  Guard 
from  1942  to  1946.  Mr.  Budlong  | 
held  the  rank  of  Lt.  Commander  I 


and  participated  actively  in  the  frc  rl 
quency  allocation  planning  of  theli 
U.  S.  armed  services.  Commander  i? 


Budlong’s  major  assignments  were 
serving  as  alternate  for  the  Coast ^ 
Guard’s  chief  communications  officer 
(Commodore  Webster)  on  tbe  inter¬ 
departmental  radio  advisory  coraJ 
mittee,  and  in  this  capacity  he  held 
the  post  of  chairman  of  the  I  RAC’s 
technical  subcommittee.  He  also 
served  for  two  years  on  committees 
of  the  combined  communication 
board  and  the  joint  communications 
board  which  dealt  with  frequency 
matters  as  the  Coast  Guard’s  repre¬ 
sentative. 

Mr.  Budlong  made  an  important 
contribution  in  his  work  as  a  mem¬ 
ber  of  a  special  committee  of  the  J 
armed  services  which  formulated  ^ 
world-wide  communications  atid  high 
frequency  direction  finder  systems  ^ 
for  air-sea  rescue  operations.  He  ^ 
was  credited  as  having  been  largely 
responsible  for  the  wartime  develop- 

"  * 
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nent  of  the  modified  Gibson  Girl 
radio  transmitter  adapted  for  life¬ 
boat  rescue  communications.  He 
dso  actively  participated  in  the  inter- 
lational  telecommunications  confer- 
mces  held  last  summer  at  Atlantic 
"ity,  N.  J.,  as  one  of  the  representa- 
ives  of  the  ARRL  and  he  was  re¬ 
garded  as  having  been  largely  instru-. 
Tiental  in  safeguarding  the  interna- 
ional  amateur  radio  frequency  space 
md  rights  during  the  five  months 
conference. 


Atomic  Warfare  Understanding 

Public  understanding  of  sound 
adiological  defense  measures  must 
started  in  peacetime,  Russell  J. 
Copley,  Director  of  the  Office  of 
ivil  Defense  Planning,  who  is  on 
("ave  from  the  presidency  of  the 
Northwestern  Bell  Telephone  Co.,  de¬ 
sired  in  a  statement  released  in  con- 
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junction  with  an  exhibit  of  civil  de¬ 
fense  objectives  at  New  York’s  Gold¬ 
en  Jubilee  Exposition.  Mr.  Hopley 
said  his  office  is  seeking  to  plan  a 
program  “which  includes  wholesome 
public  respect  for,  rather  than  un¬ 
controlled  fear,  of  atomic  warfare.” 


New  Electronic  Discovery 

A  radically  new  method  of  control¬ 
ling  the  flow  and  amplification  of 
electric  current — one  that  may  have 
far-reaching  influence  on  the  future 
of  electronics — has  been  discovered 
at  Bell  Telephone  Laboratories.  The 
method  is  based  on  the  discovery  that 
when  beams  of  electrons  are  shot  at 
an  insulator — in  this  case  a  diamond 
chip — electric  currents  are  produced 
in  the  insulator  which  may  be  several 
hundred  times  as  large  as  the  current 
in  the  original  ^ctron  beam.  The 


technique  holds  promise,  after  en¬ 
gineering  development,  of  opening 
up  an  entirely  new  approach  to  the 
design  and  use  of  certain  types  of 
electron  tubes. 


C.E/s  New  HF  Tube 

A  new  high  power  magnetron 
tube,  with  a  continuous  wave  output 
of  50,000  watts  at  the  extremely 
high  frequency  of  1,000,000,000 
cycles  per  second  has  been  developed 
under  a  Signal  Corps  contract  by 
the  General  Electric  Research  Labor¬ 
atory. 

The  magnetron’s  50,000-watt  out¬ 
put  represents  the  greatest  CW  power 
ever  produced  at  the  billion-cycle  fre¬ 
quency,  according  to  scientists  con¬ 
cerned  with  the  project.  Frequency 
of  the  tube’s  output  is  estimated  as 
roughly  1,000  times  as  high  as  that 
of  a  standard  broadcasting  station. 

The  tube  itself  is  water-cooled  but. 
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unlike  most  conventional  vacuum 
tubes  which  require  an  external 
source  of  electrical  power  for  cathode 
heating,  it  obtains  the  necessary 
heat  for  the  operation  of  its  cathode 
by  secondary  emission  within  the 
tube  itself  created  by  the  high  velo¬ 
city  of  the  emitted  electrons. 


Radar  Charti  Bullet  Course 


New  advances  in  radar  make  it 
possible  to  chart  the  speed  of  a  bullet 
while  it  is  still  in  the  barrel  of  a 
gun.  These  advances  also  make  it 
possible  for  soldiers  in  the  field  to 
detect  the  location  of  artillery  firing 
on  them  and  to  pick  out  a  moving 
tank  from  the  clutter  of  other  motion¬ 
less  objects  on  the  radar  screen.  The 
new  equipment  can  discover  moving 
troops  and  is  light  enough  to  be 
•carried  in  the  field  by  soldiers. 


Services  to  Ask  Pay  Boosts 


Defense  Secretary  James  Forrestal 
has  indicated  that  the  next  session 
of  Congress  will  be  asked  to  increase 
the  pay  scales  of  the  armed  forces. 
This  will  apply  to  Reserves  and  Na¬ 
tional  Guard  as  well  as  Regulars. 

A  civilian  advisory  commission 
which  surveyed  living  conditions  at 
various  military  installations  will  file 
its  report  in  the  near  future. 

Its  findings,  it  said,  are  expected 
^‘to  form  the  basis  of  recommenda¬ 
tions  to  Congress,  at  the  next  session, 
for  pay  scales  in  all  branches  of  the 
armed  forces.” 


Cenera/  Pay  Situation 


Since  1908  living  costs  have  in¬ 
creased  more  than  250%.  During  the 
same  period  the  base  pay  of  officers 
of  the  uniformed  services,  active  and 
retired,  has  been  increased  by  only 
an  average  of  about  30%,  graduated 
from  about  10%  in  the  higher  ranks 
to  about  50%  in  the  lower  ranks. 
Meanwhile,  civilian  governmental 
personnel,  save  officers  of  the  Presi¬ 
dent’s  cabinet  (raised  25%  since 
1908),  have  enjoyed  pay  increases 
from  about  100%  to  more  than 
300%. 

The  present  situation  with  respect 
to  the  pay  of  military  services  is  one 
closely  linked  with  and  vital  to  a 


strong  national  defense.  This  is  true 
because  adequate  pay  constitutes  a 
major  factor  for  good  morale.  In- 
adequency  of  present  service  pay  is 
causing  many  well  qualified  young 
men  to ‘resign  their  commissions  and 
is,  no  doubt,  deterring  others,  basi¬ 
cally  qualified,  from  entering  upon 
military  careers. 


SC  May  Do  Procuring 


With  the  world  situation  and  the 
war  clouds  stepping  up  the  tempo  of 
National  preparedness,  the  proposal 
of  the  Munitions  Board,  first  pro¬ 
mulgated  and  then  withdrawn  for 
further  clarifying  study,  to  recom¬ 
mend  to  the  armed  services  that  all 
telephone  and  telegraph  procurement 
be  performed  by  the  Army  Signal 
Corps,  was  deemed  a  definite  step 
toward  the  goal  of  centralization  of 
procurement  and  purchasing  under 
the  unification  program.  The  Muni¬ 
tions  Board,  it  was  learned,  had  not 
made  any  decision  regarding .  the 
centralized  procurement  agency  for 
electronic  and  radio  military  equip¬ 
ment  and  will  not  finally  determine 
the  telephone-telegraph  purchasing 
for  a  few  weeks. 

Meanwhile,  at  the  National  Se¬ 
curity  Resources  Board,  Fred  E.  Hen¬ 
derson,  on  leave  from  Western  Elec¬ 
tric,  who  has  launched  the  plant  dis¬ 
persion  plan,  was  named  by  Chair¬ 
man  Hill  as  deputy  director  of  pro¬ 
duction.  Mr.  Henderson,  who  is  su¬ 
perintendent  of  telephone  manufac¬ 
ture  at  the  Point  Breeze  Works,  has 
made  a  notable  reputation  in  initiat¬ 
ing  a  broad  voluntary  program  of 
industry  to  consider  national  defense 
and  security  in  locating  new  plants 
or  expansion  of  their  producing  faci¬ 
lities.  He  stated  early  in  the  summer 
the  communications-electronics  indus¬ 
try  had  been  in  the  vanguard  in  this 


move. 


Lenses  for  Radio 


An  entirely  new  type  of  metal  lens 
for.  focusing  radio  waves  in  radio 
relay  systems  is  under  development 
at  Bell  Telephone  Laboratories.  Pres¬ 
ent  plans  call  for  the  use  of  the 
lens — theoretically  capable  of  hand¬ 
ling  from  fifty  to  one  hundred  tele¬ 
vision  channels  or  tens  of  thousands 
of  simultaneous  telephone  messages 
— in  the  proposed  radio  relay  link 
which  the  Bell  System  is  planning 
between  New  York,  N.  Y.,  and  Chi¬ 


cago,  Ill. 


The  new  lenses  are  based  on  the 
theories  of  light  transmission  througli 
atomic  and  molecular  structures  and 
use  metallic  spheres,  disks,  or  stiip^ 
in  a  scaled-up  pattern  similar  to  the 
arrangement  of  atoms  in  a  crysLa). 
line  molecule. — **Ordnance** 
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Stone  and  Staff  to  Pentagon 


Rear  Admiral  Earl  E.  Stone,  Chief 
of  Naval  Communications,  and  sev 
eral  members  of  his  top  staff  of  Na 
val  Communications  now  have  office? 
in  the  Pentagon  Building  in  line  witk 
the  shift  of  the  high  Navy  command 
to  that  building  to  coordinate  the 
armed  service’s  top  staff  nearby  the 
offices  of  Secretary  of  Defense  For 
restal. 

The  main  Naval  Communication? 
center  is  being  continued  in  the  Nav\ 
Department,  with  a  branch  center 
established  in  the  Pentagon.  The  lat 
ter  will  be  linked  with  the  main  Na 
val  Communications  center. 

Accompanying  Adm.  Stone  to  the 
Pentagon  were  the  Deputy  Chief  of  . 
Naval  Communications,  Capt.  Charle? 
F.  Horne;  Capt.  D.  M.  Agnew,  Assis  , 
tant  Chief  of  Naval  Communication? 
in  charge  of  Plans;  Capt.  R.  J.  Foley. ; 
Navy  Coordinator  with  the  Joint  ^ 
Communications — Electronics  Com  | 
mittee;  Comdr.  J.  R.  Moore,  Assis  i 
tant  Chief  of  Naval  Communication?  | 
in  charge  of  the  Frequency  Section:  J 
and  Lt.  Comdr.  A.  L.  Jenkins,  legal  j 
officer  for  Naval  Communications,  i 


Adm,  Holden  to  New  York  Ba5e|  | 


Rear  Adm.  Carl  F.  Holden,  former 
Director  of  Naval  Communications.^  ^  | 
has  assumed  command  of  the  U.  S  '  ■  J 
Naval  Base  in  New  York.  ^ 

During  Worlld  War  H,  Adm.  Hoi  ;  | 
den  took  part  in  a  number  of  combat 
engagements,  besides  his  duty  a?  ? 
chief  of  Naval  Communications  at 

■ ;  r 

a  most  important  period  of  expand;^ 
ing  that  branch  of  the  Navy. 


Guided  Missile  Test  Center 


One  of  the  major  projects  in  thel 
expansion  of  the  Navy’s  guided  mist 
sile  testing  center,  on  the  islands  olf  , 
the  Santa  Barbara,  Cal.,  Channel,  willij 
be  construction  on  barren  San  Nico|j 
las  and  Santa  Cruz  Islands  and  onl  ' 
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Laguan  Peak  on  the  mainland,  of  sta¬ 
tions  for  “telemetering”  (electronic 
observations  by  means  of  robot  radio 
signals)  various  aspects  of  the  per¬ 
formance  of  missiles  as  they  hurtle 
out  to  sea.  The  first  part  of  the  ex¬ 
pansion  program,  which  will  utima- 
tely  cost  $30  million,  was  to  be 
started  before  October,  and  in  the 
initial  projects  around  $14  million 
will  be  expended  with  the  latter  pro¬ 
gram  to  take  about  3  years. 


Dr.  Taylor  and  Radar 

In  retiring  after  thirty-one  years 
with  the  Navy  as  civilian  employe  or 
commissioned  officer.  Dr.  A.  Hoyt 
Taylor  leaves  behind  him  an  extraor¬ 
dinary  record  of  scientific  achieve¬ 
ment.  Reference  was  made  at  a  re¬ 
tirement  ceremony  to  Dr.  Taylor’s 
pioneer  work  on  radar,  for  which  he 
received  the  Medal  of  Merit  after 
World  War  II.  Dr.  Taylor  persuaded 
the  Navy  Department  that  his  crude 
electronic  “eye,”  first  tested  on  the 
Potomac  in  1921,  should  be  installed 
aboard  every  warship. 

The  British,  who  gave  major  credit 
to  radar  for  the  defeat  of  the  Luft¬ 
waffe  during  the  Battle  of  Britain, 
have  said  they  first  learned  about  the 
device  from  reports  of  Dr.  Taylor’s 
experiments  printed  in  scientific 
journals  in  1922.  Those  reports  told 
of  the  discovery  by  Dr.  Taylor  and 
an  assistant,  Leo  Young,  that  short¬ 
wave  radio  impulses  sent  from  the 
Bellevue  Naval  Research  Laboratory 
to  the  Virginia  shore  were  distorted 
every  time  a  boat  passed  between  the 
transmitting  station  and  the  receiver 
across  the  river.  They  knew  that  radio 
waves  were  interfered  with  by  moun¬ 
tains  or  other  large  objects,  but  this 
was  the  first  time  that  a  small  wooden 
boat  had  been  known  to  interfere.  If 
these  waves  could -detect  a  wooden 
boat  moving  on  the  Potomac,  Dr. 
Taylor  reasoned,  why  not  use  them  to 
detect  enemy  warships  approaching 
at  night  or  in  a  fog?  He  made  the 
revolutionary  suggestion  in  a  memo¬ 
randum  to  the  department  in  1922. 
Nothing  happened.  Dr.  Taylor  and 
his  assistants  continued  their  elec¬ 
tronic  studies  and  in  1930  noted  that 
Bolling  Field  airplanes  in  flight  also 
could  be  detected  with  an  improved 
instrument.  Finally,  in  1931,  the  de¬ 
partment  issued  its  first  orders  for 
intensive  research  in  this  field:  “In¬ 
vestigate  use  of  radio  to  detect  the 
presence  of  enemy  vessels  and  air¬ 
craft.  Special  emphasis  on  the  confi¬ 
dential  nature  of  this  problem.” 
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Meanwhile,  British  and  German  mili¬ 
tary  authorities  had  begun  secret 
studies,  too,  with  the  British  making 
the  better  progress.  The  rest  of  the 
story  of  radar  is  history. 

It  is  evident  that  not  only  the 
United  States  but  Britain  and  our 
other  allies  owe  a  debt  of  gratitude  to 
Dr.  Taylor.  For  it  is  not  stretching 
the  truth  to  say  that  his  early  obser¬ 
vations  and  experiments  at  his  lab¬ 
oratory  on  the  Potomac  paved  the 
way  for  the  major  contribution  to  Al¬ 
lied  victory  which  radar  made  in  the 
recent  war. 

Copyright,  1948,  Washington  Star 


Stone  in  Talk  at  War  College 

Rear  Admiral  Earl  E.  Stone,  Chief 
of  Naval  Communications,  addressed 
the  officers  attending  the  current 
course  of  the  Naval  War  College  at 
Newport,  R.  I.,  on  Thursday,  Aug. 
19.  Another  description  of  the  pres¬ 
ent  operations  and  scope  of  Naval 
Communications  was  given  before 
the  Naval  War  College  students  by 
Captain  Charles  F.  Horne,  Deputy 
Chief  of  Naval  Communications, 
Aug.  23. 


Navy  and  SC  Mica  Synthesis 

A  synthetic  mica  has  been  pro¬ 
duced  for  the  first  time  with  the 
desirable  characteristics  of  natural 
mica,  strategic  stockpile  material 
used  in  electronic  equipment. 

The  synthetic  material  is  being 
produced  on  a  pilot-plant  scale  under 
a  coordinated  research  program 
sponsored  by  .  the  Office  of  Naval  Re¬ 
search,  the  Army  Signal  Corps  and 
the  Navy  Bureau  of  Ships. 

Production  of  synthetic  mica  on 
a  commercial  scale  will  make  th^e 
United  States  independent  of  foreign 
sources  for  the  strategic  mineral  that 
is  widely  used  in  Army  and  Navy 
communication  and  electrical  equip¬ 
ment.  Although  natural  mica  is  found 
in  several  parts  of  this  country  and 
despite  a  government  subsidy  of 
$6.00  a  pound,  only  15  per  cent  of 
the  amount  needed  in  the  critical 
war  years  of  1943  and  1944  was  pro¬ 
duced  here. 

The  Government  has  considered 
the  mica  supply  sufficiently  acute  to 
designate  needed  grades  of  the  min¬ 
eral  as  Class  A  strategic  materials 
under  the  recently  enacted  Stockpil¬ 
ing  Act. 

Government-sponsored  research  on 
mica  synthesis  was  initiated  under  a 
Signal  Corps  contract  at  the  Colorado 
School  of  Mines  on  June  15,  1946. 
The  Interior  Department’s  Bureau  of 


Mines  Electrotechnical  Laboratory, 
at  Norris,  Tennessee,  began  synthetic 
mica  pilot-plant  work  on  September 
1,  1947  under  an  Office  of  Naval  Re. 
search  contract.  The  contract  v.as 
negotiated  at  the  request  of  the  B  ir- 
eau  of  Ships,  which  stimulated  the 
development  of  synthetic  mica  ^or 
the  Navy.  Funds  are  supplied  by  the 
Navy  and  the  Army  Signal  Corps. 
The  program  is  being  coordinated  by 
a  committee  consisting  of  two  Navy 
and  two  Army  Signal  Corps  mein- 
bers.  _ 


Underwater  Television 


Scientists  and  Naval  Officers 
grouped  around  a  television  screen 
aboard  the  U.S.S.  Coucal,  submarine 
rescue  vessel,  recently  watched  fish 
swimming  near  the  bottom  of  the 
Bikini  Lagoon,  160  feet  below,  in 
a  demonstration  that  is  believed  to 
be  the  first  successful  operation  of 
underwater  television  equipment. 

The  demonstration  opens  what  sci¬ 
entists  and  military  men  believe  may 
be  an  entirely  new  field  in  deep  water 
investigations.  The  equipment  used 
for  the  Bikini  experiment  consisted 
of  a  Naval  aircraft  television  camera 
and  monitor  specially  adapted  for 
the  operation  by  the  Cornell  Univer¬ 
sity  Aeronautical  Laboratory  of 
Buffalo,  New  York. 

The  basic  equipment  is  similar  to 
that  used  by  the  Navy  for  monitoring  ^ 
instruments  in  drone  airplanes.  The  f 
underwater  camera  was  lowered  from  ^ 
the  submarine  rescue  vessel  to  the 
deck  of  the  target  submarine  Apogon  | 
lying  in  about  160  feet  of  water,  |i 
where  she  was  sunk  by  the  under- 
water  atomic  bomb  explosion  last 
year. 

The  camera  was  focused  and  op¬ 
erated  by  a  control  engineer  aboard 
the  LbS.S.  Coucal,  When  brought  in- 
tg  focus,  a  sharp  five-inch,  square 


fl 


Kell. 


image  appeared  on  the  television  W  , 

1  .  •  11#  ACiV 


screen.  Fish  of  various  sizes  could 
be  seen  swimming  around  the  sub¬ 


marine’s  deck  and  past  the  under¬ 
water  television  camera  lens.  When 
the  fish  swam  toward  the  camera,  the 
green-colored  television  screen  seemed 
more  like  an  aquarium  window  than  |!- 
a  screen. 


Deep  sea  divers,  who  made  daily 
underwater  examinations  of  target 
ships  on  the  floor  of  Bikini  Lagoon, 
said  the  television  image  approxi¬ 
mates  in  clarity  what  they  themselves 
see  when  on  the  bottom.  For  the  ex¬ 
periment,  which  was  conducted  on 
August  22,  1947,  natural  light,  filter¬ 
ing  down  through  the  clear  blue  salt 
water,  provided  sufficient  illumina¬ 
tion. 

Regulation  Navy  diving  lights  can 


SIGNALS,  SEPTEMBER-OCTOBER,  1948 


;4lHl[r 


i  1  f  i 


11 1 1; 


mg 


Efficient,  economicai,  troubie-free 
service  to  meet  your  every  need! 


When  you're  considering  Mobile  Telephone  for  quick  communica¬ 
tion,  extra  efficiency  and  speedy  service,  it  pays  to  check  Kellogg 
first!  For  now,  two  great  names  in  the  communications  field, 
Philco  and  Kellogg  are  cooperating  to  bring  you  Mobile  Telephone 
in  its  most  advanced  stage. 

Amazing  compactness,  new  standards  of  operation,  design  and  con¬ 
struction  assure  trouble-free  service.  Investigate  Kellogg  equip¬ 
ment  before  you  invest.  Check  the  features  below — then  write  for 
full  information.  See  how  Kellogg  Mobile  Telephone  can  serve  you 
in  your  business! 

Check  These  Advanced  Features: 


Control  unit  in  vehicle  is  easily 
accessible  and  highly  compact. 


Kellogg  equipment  conforms  to  both 
present  end  proposed  requirements  of 
he  PCC  end  the  Redio  Menufecturers* 
Associetion. 


•|Advenced  circuit  design  essures  inter¬ 
ference-free  communicetion  beceuse  of 
'superior  rejection  of  unwented  signels  in 
fadjecent  chennels. 

^Uniform  volume  level  regerdless  of 
^strength  of  incoming  signel. 


•  Positive  moduletion  control  prevents  dis¬ 
tortion. 

•  Unexcelled  performence  over  wide  renges 
of  tempereture  end  humidity. 

•  Drewer-type,  "plug-in"  chessis  permits 
quick,  eesy  meintenence  service. 

•  Very  low  stend-by  current  drein.  Adepts 
eesily  to  verious  power  sources. 

•  Rugged,  shockproof  equipment  mounting 
insures  trouble-free  service. 


Mobile  transmitter  and  receiver 
require  minimum  space  in  vehicle. 


Send  Coupon  for  Full  Details  TODAY :  ^ 


\ssMax^ 


Built  by  PHILCO— 

Distributed  Nationally  by: 


6650  South  Cicero  Avenue 


Chicago  38,  III. 


Kellogg  Switchboard  and  Supply  Company 
6650  So.  Cicero  Avenue 
Chicago  38,  Illinois 


Please  send  your  Mobile  Telephone  Folder: 


Name 


Address 
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be  used  with  the  underwater  tele¬ 
vision  camera  when  necessary.  The 
experimental  equipment  used  at 
Bikini  proved  too  bulky  for  divers  to 
carry  at  the  depths  in  which  they 
worked.  However,  the  underwater 
camera  can  be  lowered  to  the  deck  of 
a  sunken  ship,  permitting  observers 
topside  to  study  those  areas  on  which 
the  lens  is  focused. 

Captain  Christian  L.  Englemen, 
U.  S.  Navy, 'project  officer  for  the 
Bikini  scientific  resurvey,  after  wit¬ 
nessing  the  demonstration  predicted 
that  underwater  television  will  open 
a  new  chapter  in  the  field  of  subsur¬ 
face  scientific  studies.  Actually, 
though,  underwater  television  will 
play  no  part  in  the  underwater  ex¬ 
amination  of  target  ships  now  being 
concluded  by  resurvey  divers  at 
Bikini. 

At  Bikini,  the  equipment  was  oper¬ 
ated  by  Mr.  Richard  E.  Frazier  and 
Mr.  John  P.  Gould,  electronics  engi¬ 
neers  from  the  Physics  Department 
of  the  Cornell  University  Aeronauti¬ 
cal  Laboratory.  Mr.  Karl  D.  Swart- 
zel,  head  of  the  Department,  and  Mr. 
Lloyd  R.  Everingham,  of  the  same  or¬ 
ganization,  directed  the.' underwater 
modification  of  the'  television  equip¬ 
ment  for  the  Bikini  scientific  resur¬ 
vey. 


Navy  Radio  Sends  Official 
Report  on  Bernadotte  Murder 

The  Naval  Communications  radio 
station  in  the  United  States  consulate 
in  Jerusalem  flashed  the  official  re¬ 
port  September  17th  on  the  tragic 
murder  at  Tel-Aviv  by  the  Sternist 
terrorists  of  Count  Folke  Bernadotte, 
UN  peace  mediator  for  the  Arab- 
Jewish  dispute,  to  the  State  Depart¬ 
ment  in  Washington. 


AIR  FORCE 


Co/.  Smith  CO  of  AAC5 

Col.  Wallace  G.  Smith,  who  has 
been  commanding  officer  of  the  7th 
AACS  Wing  at  Tokyo,  has  returned 
to  the  United  States  to  become  com¬ 
manding  officer  of  the  Airways  and 
Air  Communication  Service  of  the 
U.  S.  Air  Force.  His  arrival  allows 
Maj.  Gen.  H.  M.  McClelland,  former 
AACS  commander,  to  give  full  time 
to  his  duties  as  Deputy  Commander 
for  services  of  the  recently  formed 
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Military  Air  Transport  Service.  Ta¬ 
king  over  that  post  in  June  Gen.  Mc¬ 
Clelland  had  continued  as  head  of 
AACS  until  the  arrival  of  his  succes¬ 
sor.  The  AACS  is  now  but  one  of 
several  services  within  the  command 
of  Gen.  McClelland. 

Col.  D.  B.  White,  who  has  been 
communications  officer  of  the  Far 
Eastern  Air  Force  Command,  re¬ 
turned  with  Col.  Smith  to  become 
deputy  commander  of  the  AACS. 


Protection  of  New  Orleans 

Adequate  protection  of  the  New 
Orleans  area  against  possible  future 
sneak  air  attacks  is  the  motivating 
purpose  behind  pending  activation  of 
the  Aircraft  Control  and  Warning 
Squadron  of  the  Louisiana  National 
Guard,  according  to  Maj.  Gen.  Ray¬ 
mond  H.  Fleming  the  state  adjutant 
general. 

The  organization,  to  have  an  even¬ 
tual  strength  of  29  officers  and- 362 
enlisted  men,  will  have  its  headquar¬ 
ters  at  Michaud  with  branch  Close 
Support  Radar  Stations  at  both  Baton 
Rouge  and  Houma.  The  unit  expects 
to  receive  radio,  radar  and  related 
equipment  valued  at  nearly  $1,000,- 
000  from  the  Federal  Government. 

The  squadron  will  utilize  the  latest 
warning  devices  to  detect  the  ap¬ 
proach  of  enemy  aircraft  in  the  event 
of  hostilities.  The  direction  of  ap¬ 
proach,  distance,  speed,  height,  num¬ 
bers  and  other  data  would  all  be  cal¬ 
culated  quickly  by  members  of  the 
squadron  and  immediatdy  be  passed 
along  to  Air  Force  fighter  intercep¬ 
tion  squadrons  and  other  forces 
which  would  be  mustered  against 
such  an  attack,  Gen.  Fleming  ex¬ 
plained. 


"Zero  Reader" 

A  new  technique  for  flying,  navi¬ 
gating,  and  landing  under  bad 
weather  conditions,  made  possible 
with  a  precise  electronic  instrument, 
has  been  announced  by  the  Sperry 
Gyroscope  Company. 

The  new  instrument,  called  the 
“Zero  Reader,”  eases  pilot  strain  and 
reduces  the  need  for  periodic  practice 
on  instrument  landing  systems.  It 
automatically  pieces  together  the  in¬ 
formation  from  conventional  flight 
instruments  and  presents  their  indica¬ 
tions  to  the  pilot  on  a  simple  two- 
element  indicator. 

Developed  primarily  to  make  man¬ 
ual  landing  on  ILS  easier  for  the 


average  pilot,  the  Zero  Reade: 
also  applicable  to  instrument  cli  nl). 
outs,  procedure  turns,  and  constant 
altitude  flying  on  Gyrosyn  Com])asj 
headings  and  available  radio  tracks 
The  Zero  Reader  enables  pilots 
little  or  no  ILS  experience  to  n  ake 
acceptable  approaches  on  beam  syj. 
terns. 


Airline  pilots  who  have  tried  the 
new  instrument  on  test  flights  state 
that  so  much  of  the  strain  of  instru 
ment  approaches  is  relieved  that  the 
Zero  Reader  will  practically  eliminate 
missed  approaches  in  bad  weather. 

An  extensive  flight  evaluation  pro 
gram  was  recently  completed  by  the 
Air  Transport  Association.  Durino 
this  program  pilots  of  member  air 
lines  and  the  CAA  flew  both  stan 
dard  and  “Zero  Reader”  approaches 
on  ILS  at  more  than  12  airports 
With  few  exceptions  each  airline 
pilot  flew  a  more  accurate  aproacli 
on  the  new  aid  to  instrument  flighl 
than  on  the  straight  manual  ILS  run 

The  evaluation  program  proved 
the  Zero  Reader  to  be  an  important 
development  in  cockpit  instrumenta 
tion.  Conclusions  show  that  if  pro 
perly  employed  it  should  reduce  pilot 
training  requirements  on  instrument, 
approaches  and  provide  more  precise i 
approaches  for  a  given  degree  ofs 
pilot  skill.  This  would  conceivabh] 
permit  safe  manual  flights  to  lower] 
weather  minimums  than  now  possible^ 
on  conventional  ILS  facilities. 


The  Zero  Reader  is  designed  (al 
for  use  in  airplanes  not  equippedi 
with  automatic  pilots  and  (b)  asj 
standby  equipment  for  automatic  ap| 
proach  control.  It  is  not  expected! 
to  replace  any  existing  flight  inslrui 
ments. 


AF's  Bright  Lights  vs  Fog 


■K 

The  world’s  brightest  lights  will  Ix| 
pitted  against  the  nation’s  thickest^ 
fog  this  autumn  by  the  U.  S.  I 
Force  in  its  constant  search  for 
way  to  take  the  “blindness”  out  o 
“blind”  landings. 

The  new  lights  will  be  tested  at  thf| 
armed  forces  landing  Aids  Experi 
ment  Station,  Areata,  California 
which  is  considered  the  foggiest  spoi 
in  America.  The  Air  Force  ba- 


ordered  for  Areata  a  system 


m 


newly-developed  all-weather  appro  aci!| 
lights  which  are  designed  to  pene 
trate.  “zero-weather”  fog  for  at  lca<^ 
1,000  feet.  The  system  will  includ^ 
36  of  the  world’s  brightest  light? 
3,300,000,000  peak  candlepower  eaci 
— and  35  lights  of  somewhat  lesse 
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HOMEWARD  PATH... 


ILS-2  Contributes  to  Air  Safety  •  •  •  Improves  Operations 


Today  the  landing  of  aircraft  by  means  of  the  radio  beam  Instrument  Landing  System  — known 

as  the  ILS  — is  a  routine  operation  in  important  airports  throughout  the  world.  Accepted  as 

standard  equipment  by  national  and  international  aviation  bodies,  the  use  of  this  system  during  the 

past  winter  has  permitted  many  air  operations  which  would  not  have  been  possible  without  it . . . 

operations  which  were  carried  out  with  safety  . . .  providing  better  service  for  the  public,  better 

income  for  the  airlines.  “Missed  approaches”— the  overshooting  of  the  landing  strip— are  virtually 

eliminated  with  ILS.  The  I  T  &  T  version  of  this  svstem— known  as  FcderaFs  ILS-2— has  been  ordered 

%■ 

and  is  being  installed  in  many  countries  throughout  the  world.  I  T  &  T  and  its  manufacturing  associates 
have  led  in  the  development  and  manufacture  of  radio  aids  to  navigation  for  more  than  28  years. 


I  T  &  T  COMMUNICATIONS 

I  T  &  T  is  the  largest  American  system  of 
international  communications.  It  includes 
telephone  networks  in  many  countries, 
47,000  miles  of  .submarine  cable,  6,600  miles 
of  land-line  connections,  over  60  interna¬ 
tional  radio-telegraph  circuits  and  more  than 
•>0  international  radiotelephone  circuits. 


I  T  &  T  DEVELOPMENT  AND  MANUFACTURING 

Associates  of  I  T  &  T  maintain  electronic 
laboratories  in  the  United  States,  England 
and  France,  and  operate  31  manufacturing 
plants  in  22  countries  which  are  contribut¬ 
ing  immeasurably  to  the  rehabilitation  and 
expansion  of  communication  facilities  in  a 
war-torn  world. 


Federal's  ILS-2  combines  Local¬ 
izer,  Glide  Slope  and  Markers  for  an 
“on  course”  instrument  landing. 


INTERNATIONAL  TELEPHONE  AND  TELEORAPH  CORPORATION 
07  Bnxtd  Street,  Xew  York  4,  N.Y. 

U.S.  Mnnufacturiufj  Suhnidiary — Federal  Telephone  and  Radio  Corporation 
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brilliance.  Lined  up  in  a  row  two- 
thirds  of  a  mile  long,  the  71  lights 
will  produce  lightning-like  flashes  to 
guide  fog-bound  pilots  to  the  Areata 
airfield  runway. 

When  used  in  conjunction  with  the 
instrument  landing  system,  popularly 
known  as  ILS,  the  new  approach 
lights  will  make  possible  nearly  nor¬ 
mal  visual  landings  despite  the  poor¬ 
est  visibility  condition^.  At  Areata 
thirty-six  krypton  “flash”  units  will 
be  placed  in  line  alternately  with  35 
neon  “blaze”  units  for  almost  two- 
thirds  of  a  mile.  When  flashed  one 
after  another,  the  lights  in  line  will 
appear  as  a  lightning  stroke  traveling 
toward  the  landing  strip  from  the 
“inner  radio  marker”  to  which  the 
pilot  is  guided  by  the  ILS  radio  sys-  • 
tern. 

The  key  to  the  tremendous  bril¬ 
liance  of  the  krypton  flash  unit  is  a 
lamp  the  size  of  a  cigaret  developed 
during  the  war.  The  lamp,  only  four 
inches  long,  is  a  slender  quartz  tube 
filled  with  krypton,  one  of  nature’s 
rarest  gases.  When  a  surge  of  elec¬ 
tricity  is  discharged  through  the  gas, 
the  lamp  flashes  with  a  brilliance  of 
ten  million  candlepower  'per  square 
ineb — ten  times  greater  than  that  of 
tbe  sun.  The  reflector  and  optical 
system  of  the  lightning  unit  magnifies 
this  flash  to  three  and  one-third 
.  billion  beam  candlepower — the  equi¬ 
valent  during  its  brief  interval  of  50 
million  60-watt  household  bulbs  and 
brighter  than  the  largest  searchlight 
ever  built. 

The  line  of  71  lights  will  flash  40 
times  a  minute  and  can  be  varied  in 
intensity  in  accordance  with  weather 
conditions.  In  clearer  weather,  the 
krypton  units  can  be  cut  in  brilliance, 
or  they  can  be  turned  off  altogether 
in  favor  of  the  less  brilliant  neon 
units  which  serve  either  as  flashing 
or  steady-burning  lights  of  five  differ¬ 
ent  intensities. 

A  six-light  installation  at  the  Cleve¬ 
land  Municipal  Airport  has  been 
tested  for  over  a  year  with  great  suc¬ 
cess.  The  first  full  commercial  in¬ 
stallation  of  an  approach  system  re¬ 
cently  was  completed  at  New  York 
City’s  new  International  Airport. 


All-Weather  Flying  and  Radar 

Without  radar  the  Air  Force’s  all- 
weather  airline,  between  Wilmington, 
Ohio,  and  Andrews  Field  at  Wash¬ 
ington,  D.  C.,  could  not  have  achieved 
its  two-year  record  of  flying  in  per¬ 
fect  schedule  through  all  types  of 
weather,  the  Air  Force  disclosed  in 


its  announcement  that  these  opera¬ 
tions  have  been  terminated  on  a 
scheduled  basis. 

All  landings  in  the  daily  round 
trips,  flown  five  days  a  week,  were 
accomplished  by  radar  ground-con¬ 
trolled  approach  units  (GCA)  which 
plotted  the  aircraft  over  a  field  and 
talked  the  pilot  into  position  along 
the  glide  path.  Other  radar  devices 
used  included  radar  navigational  bea¬ 
cons  installed  every  100  miles  along 
the  Wilmington-Washington  airway, 
and  the  traffic  control  unit,  CPN-18, 
which  controls  aircraft  for  over  40 
miles  from  its  site  on  the  airbase,  per¬ 
mitting  a  gradual  letdown,  as  well  as 
assisting  precision  radar  at  the  land¬ 
ing.  (The  CPN-18  was  fully  described 
in  the  article  Radar  Approach  Con¬ 
trol,*^  by  Capt.  Henry  F,  X,  Hession 
and  Thompson  J.  Simpson,  which  ap¬ 
peared  in  the  July- August  issue  of 
Signals.) 


Line  Inspection  by  Air 

The  Air  Force  is  flight-testing  the 
two-place  helicopter  XH-15.  Its  bub¬ 
ble-like  nose  providing  exceptional 
visibility,  the  XH-15  is  designed  for 
use  as  an  observation  plane,  for  spe¬ 
cial  photographic  work,  and  for  aerial 
inspection  of  power  or  communica¬ 
tions  lines. 


SIGNAL  CORPS 

Analysis  Program  Conference 

An  address  by  Major  General 
Spencer  B.  Akin,  Chief  Signal  Offi¬ 
cer,  recently  opened  a  three-day  con¬ 
ference  on  the  Signal  Corps  Cost  and 
Productivity  Analysis  Program  in  the 
Pentagon.  The  conference  was  at¬ 
tended  by  several  representatives  of 
the  Department  of  the  Army  and  ap¬ 
proximately  fifty  officers  and  civilians 
representing  all  Signal  Corps  activi¬ 
ties.  Objective  of  the  conference  was 
a  review  of  the  status  and  results  of 
the  analysis  program  and  a  discus¬ 
sion  of  current  policies,  methods  and 
procedures.  ^ 


Supply  Functions  Shift 

Signal  Corps  supply  functions  now 
being  carried  out  by  the  Columbus, 
Ohio,  and  Schenectady,  New  York, 
General  Distribution  Depot,  were  re¬ 
cently  transfered  to  the  Baltimore, 
Maryland;  Lexington,  Kentucky  and 
Decatur,  Illinois,  Signal  Depots. 

The  move  will  be  taken  in  the  in¬ 
terests  of  more  economical  and  effi¬ 


cient  utilization  of  Army  inst  lUa- 
tions.  Space  hitherto  utilized  by  Sig. 
nal  Sections  of  the  Schenectady  an^ 
Columbus  Depots  will  be  allocate  I  to 
the  expanding  activities  of  other  t^cb 
nical  services  located  at  those  depots 

Under  the  move.  Signal  Corpi; 
supply  distribution  responsibilities  fofi 
stations  and  other  installations  in  the 
First  Army  Area,  together  with  tho 
New  York  Port  of  Embarkation,  the 
Military  District  of  Washington,  and 
the  States  of  Pennsylvania  and  Mary, 
land,  will  be  assumed  by  the  Balti-i 
more  Signal  Depot. 

Similar  responsibilities  within  the 
Second  Army  Area,  excluding  Penn¬ 
sylvania,  Maryland  and  the  Military: 
District  of  Washington,  will  be  taken: 
over  by  the  Lexington  Signal  Depot 

Signal  supply  distribution  to  posts, 
camps  and  stations  in  the  Fifth 
Army  Area  will  be  assumed  by  the 
Decatur  Signal  Depot. 

Signal  Sections  at  the  Columbw 
and  Schenectady  General  Distribu¬ 
tion  Depots  will  be  completely  in¬ 
activated  about  September  30th  uponi 
liquidation  of  Signal  stocks  stored  at 
those  installations. 


New  Ionosphere  Recorder 


First  of  three  models  of  a  newly 
developed  ionosphere  recorder  for 
field  use  has  been  accepted  by  the 
Army  Signal  Corps  from  the  Mary¬ 
land  Electronic  Manufacturing  Corp¬ 
oration,  College  Park,  Maryland,  the 
Office  of  the  Chief  Signal  Officer  said 
recently. 

Like  fixed  equipment,  the  trans¬ 
portable  sets  will  make  a  photo¬ 
graphic  record  to  be  used  in  predict¬ 
ing  the  condition  of  the  ionosphere 


as  a  basis  for  selecting  optimum  fre 
quencies  for  long  distance  radio 
communication. 


Industry  Courses  for  SC 

In  .furtherance  of  its  program  ol 
placing  military  personnel  with  com 
mercial  organizations  for  training 
purposes  the  Signal  Corps  has  an 
nounced  that  for  the  current  year 
four  officers  and  twelve  enlisted  men 
will  be  assigned  to  the  American 
Telephone  and  Telegraph  Company 
two  officers  and  five  enlisted  men  to 
the  Western  Union  Telegraph  Com 
pany  and  five  enlisted  men  to  the 
General  Aniline  and  Film  Corpora 
tion.  The  courses  at  A  T  &  T  include 
message  traffic  and  plant  procedures 
those  at  Western  Union  cover  all^ 
phases  of  wire  communication  while 
the  courses  at  Ansco  are  concerned 
mainly  with  color  photography. 
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The  increased  efficiency  and  economy  you’ll  realize  in  the  use 
of  Arnold  Permanent  Magnets  are  constant  factors.  The  thou¬ 
sandth  unit  is  exactly  like  the  first — because  they’re  produced 
under  controlled  conditions  at  every  step  of  manufacture,  to 
bring  you  complete  uniformity  in  every  magnetic  and  physical 
characteristic.  Count  on  Arnold  Products  to  do  your  magnet 
job  best — and  they’re  available  in  any  grade  of  mat^ial,  size, 
shape,  or  degree  of  finish  you  require.  Write  us  direct,  or  check 
with  any  Allegheny  Ludlum  field  representative. 
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Ingles  Gets  C.B.E, 


Major  General  H.  C.  Ingles,  for¬ 
mer  Chief  Signal  Officer  and  now 
President  of  RCA  Communications, 
Inc.,  has  been  made  an  Honorary 
Commander  of  the  British  Empire, 
Military  Division.  The  award  was 
presented  by  Sir  Francis  Evans, 
British  Consul  General,  at  a  recent 
ceremony  in  New  York., 


ACS  Sole  Expedition  Contact 


The  Signal  Corps’  Alaska  Com¬ 
munication  System  is  providing  the 
sole  means  of  contact  with  the  world 
for  the  Arctic  Institute  Expedition 
headed  by  Sir  Hubert  Wilkins  and 
now  operating  on  Seward  Glacier. 
Messages  are  being  relayed  to  and 
from  the  explorers  on  the  slopes  of 
the  mountain  range  that  towers  more 
than  14,000  feet. 


the  Surplus  Property  Utilization  Pro¬ 
gram,  U.  S.  Office  of  Education. 

“On  behalf  of  the  thousands  of 
schools,  colleges,  and  universities 
which  have  shared  in  the  distribution 
of  Signal  Corps  donable  property,” 
Mr.  Harris  says,  in  part,  “I  take 
pleasure  in  adding  to  this  expression 
of  appreciation. 

“Science  instruction  is  being  made 
more  meaningful,  technical  training 
is  being  more  nearly  modernized, 
and  educational  curricula  are  closing 
a  part  of  the  gap  between  educational 
offerings  and  technical  and  scientific 
advancement.  No  small  portion  of 
the  credit  for  these  accomplishments 
is  due  to  the  Signal  Corps  and  to  the 
members  of  your  staff  who  have 
implemented  the  policies  of  your 
office  in  the  program.” 


The  Transistor 


SC  EL  Unit  at  Key  West 


An  experimental  installation  under 
the  Signal  Corps  Engineering  Labor¬ 
atories  will  be  established  near  Key 
West,  Florida,  it  was  announced  re¬ 
cently  by  the  Office  of  the  Chief 
Signal  Officer.  The  installation  will 
be  in  an  area  of  85  acres  of  land 
and  water  recently  withdrawn  from 
the  category  of  surplus.  The  area  is 
the  East  Martello  Battery  site,  also 
known  as  the  Salt  Pond  area.  Har¬ 
bor  Defense  of  Key  West,  Florida. 


SC  Surplus  to  Schools 


More  than  $31,000,000  in  surplus 
equipment  has  been  made  available 
to  American  educational  institutions 
since  January  1,  1947,  through  the 
Signal  Corps  donation  program,  ac¬ 
cording  to  Brigadier  General  Calvert 
H.  Arnold,  Chief,  Procurement  and 
Distribution  Division,  Office  of  the 
Chief  Signal  Officer. 

Through  the  U.  S.  Office  of  Edu¬ 
cation,  the  Signal  Corps  received  re¬ 
quests  for  various  types  of  equip¬ 
ment  from  2,807  institutions  and 
was  able  to  supply  13,655  items.  Re¬ 
quests  came  from  all  48  states  and 
and  the  District  of  Columbia.  Radio 
and  radar  sets  comprised  the  bulk 
of  the  items. 

Among  many  commendations  for 
the  successful  operation  of  the  pro¬ 
gram  was  a  letter  to  Major  General 
Spencer  B.  Akin,  Chief  Signal  Offi¬ 
cer,  from  Arthur  L.  Harris,  Chief  of 


Possible  revolutionary  changes  in 
Army  communications  equipment  are 
foreseen  by  Major  General  S.  B. 
Akin,  Chief  Signal  Officer,  following 
announcement  by  Bell  Laboratories 
of  a  tiny  electronics  device  called  a 
transistor. 

General'  Akin  ordered  immediate 
tests  of  the  transistor  which.  Bell 
Laboratories  say,  will  do  most  of  the 
things  that  a  vacuum  tube  will  do  and 
some  that  vacuum  tubes  do  not  do. 

The  transistor  is  important  to  the 
Army  because,  having  no  filament,  it 
requires  no  heating  current  to  do  its 
job  of  amplifying  voltages.  In  por¬ 
table  communications  equipment, 
such  as  the  walkie-talkie  and  the 
handie-talkie,  a  large  part  of  the 
weight  and  bulk  consists  of  batteries 
used  to  heat  tube  filaments.  The 
transistor  could  take  a  great  load  off 
the  ground  soldier’s  back. 

Colonel  Edwin  R.  Petzing,  head  of 
the  Engineering  and  Technical  Divi¬ 
sion  of  the  Office  of  the  Chief  Signal 
Officer,  declared  that  the  transistor 
holds  “promise  of  having  great  mili¬ 
tary  value,  and  the  Signal  Corps  has 
already  made  plans  to  investigate 
thoroughly  its  possibilities.”  The  de¬ 
vice  was  demonstrated  to  representa¬ 
tives  of  the  Armed  Services  before 
public  announcement  of  its  develop¬ 
ment. 

Colonel  Petzing  added :  “One  of 
the  most  difficult  problems  in  the 
development  of  a  small  portable 
radio  set  is  that  of  the  dry  cell  power 
supply.  Present  standard  handie- 
talkie  and  walkie-talkie  radio  sets 
have  respectively,  29  per  cent  and 
39  per  cent  of  their  weight  and  46 
per  cent  and  75  per  cent  of  their 
volume  taken  up  by  the  dry  batteries. 
Use  of  transistors  would  entirely  eli¬ 


minate  the  need  for  the  ‘A’  sectioi 
of  these  batteries  to  heat  the  cathode 
and  substitute  a  low  current  d  ai| 
biasing  battery  with  a  resultant  over 
all  saving  of  25  per  cent  or  more  ij 
both  battery  weight  and  volume; 
This  is  only  one  example  of  many 
applications  which  will  be  invesH 
gated.” 


Laying  Wire  by  Helicopter 


The  feasibility  of  laying  telephont 
wire  for  military  purposes  by  heli 
copter  has  been  demonstrated  by 
Signal  Corps  engineers  through  re-*, 
cent  tests  at  the  Signal  Corps  Eq. 
gineering  Laboratories,  Fort  Mon 
mouth.  New  Jersey.  The  tests  also 
demonstrated  that  helicopters  could 
be  used  advantageously  for  the  in 
spection  of  field  telephone  lines. 

To  determine  the  accuracy  will 
which  wire  may  be  payed  out,  i 
course  was  plotted  and  a  marker 
placed  in  an  open  meadow.  Win; 
was  then  successfully  laid  within  i 
yard  of  the  marker  and  between  tree? 
separated  by  a  few  feet. 

In  another  test  wire  was  laid 
across  tree  tops  at  the  foot  of  a  gully 
which  had  proved  impassable  for 
wire  laying  crews  and  had  been  by 
passed.  As  a  result  of  the  short  ci 
the  wire  line  was  shortened  by  ha 
a  mile. 

A  flight  to  determine  the  value  o 
maintenance  purposes  of  line  in¬ 
spection  followed  several  miles  o 
Laboratory  test  line  at  an  average 
height  of  40  feet,  the  pilot  often  des^ 
cending  to  wire  level  to  permit  close 
scrutiny  for  breaks. 

The  engineers  concluded  that  the 
use  of  a  helicopter  for  accurate  wire 
laying  and  for  inspection  purpose? 
offers  advantages  over  the  airplane’ 
which  was  occasionally  employed 
^ire  laying  during  World  War  II 


"Kaiser"  Decorated 


/. 


Major  General  S.  B.  Akin,  the 
Army’s  Chief  Signal  Officer  recently 
received  a  citation  and  a  gold  leg 
band  for  Kaiser,  aged  pigeon -veteran 
of  two  world  wars. 

The  awards  came  from  the  First 
Retread  Post  No.  667,  American 
Legion,  of  Los  Angeles,  Califoniia|J 
with  a  request  that  they  be  forwarded^^  B( 
to  the  famous  bird  at  the  home  o(i*hp 


the  Signal  Corps  made  for  him  Mbroi 
Fort  Monmouth,  New  Jersey.  f  j 

Kaiser,  31  years  old  and  retired. | 
was  deemed  eligible  for  the  “Re-5J 
treads”  because  he  served  in  botIi|j| 
major  conflicts.  During  World  Wai||j 
II,  he  helped  train  other  cariiei|^ 
pigeons,  some  of  them  his  direct  cles  |l 
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Behind  the  magie  of  a  Teievision  Tube 


^very  morning,  14  tons  of  glass 
bulbs”  go  down  to  the  produc- 
ion  lines  at  the  RCA  Tube  Plant 
n  Lancaster,  Pa. 

By  evening,  the  bulbs  are  television 
)icture  tubes,  their  luminescent  faces 
ready  to  glow  — in  television  homes 
everywhere  — with  news,  sports,  enter- 
ainment,  education,  politics. 

Born  of  glass,  metals,  chemicals, 
he  picture  tube  comes  to  life 
hrough  flame  and  heat.  Its  face  is 


coated  with  fluorescent  material— 
forming  a  screen  on  which  an  elec¬ 
tron  gun  “paints”  moving  images. 

Each  step  is  so  delicately  handled 
that,  although  RCA  craftsmen  are 
working  with  fragile  glass,  breakage 
is  less  than  1%. 

Water,  twice-distilled,  floats  the 
fluorescent  material  into  place  on 
the  face  of  the  tube,  where  it  clings 
by  molecular  attraction  — as  a  uni¬ 
form  and  perfect  coating. 


Every  phase  of  manufacture  con¬ 
forms  to  scientific  specifications  estab¬ 
lished  by  RCA  Laboratories.  Result ; 
Television  tubes  of  highest  perfection 
—  assuring  sharp,  clear  pictures  on  the 
screens  of  RCA  Victor  home  television 
receivers. 

•  •  • 

When  in  Radio  City,  New  York,  he 
sure  to  see  the  radio,  television  and 
electronic  wonders  at  RCA  Exhibition 
Hall,  S6  West  49th  Street.  Free  admis¬ 
sion.  Radio  Corporation  of  America, 
RCA  Building,  Radio  Citij,NewYork20. 


RA  DIO  CORPORA  TIOM  of  A  ME  RICA 
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Machines  in  RCA*s  Lancaster  Tube  Plant  are  designed  for  mass  production 
of  Kinescopes —television  picture  tubes— at  lowest  possible  cost. 
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cendants  through  as  many  as  six 
generations. 

The  Legion’s  gold  leg  band  will 
match  an  aluminum  one  Kaiser  still 
wears  bearing  the  seal  of  the  German 
Imperial  Crown.  The  pigeon  patri- 
arcn  was  hatched  at  Cologne,  Ger¬ 
many,  in  February  1917,  and  was 
trained  for  Kaiser  Wilhelm’s  army. 
He  was  captured  by  American  troops 
in  the  Meuse  Offensive  of  World  War 
I  and  turned  bver  to  the  Signal 
Corps,  a  prisoner  of  war.  He  now 
holds  the  undisputed  record  as  the 
oldest  carrier  pigeon  in  the  world. 
He  has  outlived  more  than  a  dozen 
mates. 


Changes  in  Key  Personnel 

At  the  suggestion  of  some  of  AF- 
CA*s  members  the  regular  feature 
^'Changes  in  Key  Personnel*^  has  been 
dropped.  The  principal  reason  for 
this  is  the  fact  that  Navy  and  Air 
Force  communications  personnel  are 
not  listed  separately  and  it  is,  there- 
fore,  impractical  to  list  changes  of 
key  officers  assigned  to  communica¬ 
tions  work  in  those  services.  If  you 
have  any  comment  on  this  change  in 
our  policy  write  to  the  editor  of 
SIGNALS. 
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Eisenhower  Trophy 

General  of  the  Army  Dwight  D. 
Eisenhower,  former  Chief  of  Staff, 
who,  as  Supreme  Commander,  led 
the  Allied  Forces  to  victory  in 
Europe,  will  give  his  name  to  a 
trophy  to  be  awarded  the  outstand¬ 
ing  Army  unit  of  company  size  of 
the  National  Guard  in  each  State, 
Major  General  Kenneth  F.  Cramer, 
Chief  of  the  National  Guard  Bureau,, 
announced  recently. 

The  Eisenhower  Trophy  will  be  in 
the  form  of  a  cup  fifteen  inches 
high.  It  will  be  a  perpetual  award 
given  annually,  and  the  winning  unit 
each  year  will  be  given  a  smaller 
replica  for  permanent  possession. 

“Only  Army  units  of  the  National 
Guard  which  have  attained  100  per 
cent  of  the  enlisted  strength  author¬ 
ized  by  the  Chief,  National  Guard 
Bureau  for  the  year  of  competition 
and,  thereafter  have  maintained  an 
average  of  90  per  cent  of  actual 


strength,  will  be  considered  for  the 
award  in  each  state,”  General  Cram¬ 
er  said. 

Other  factors  entering  into  the 
selection  of  the  winning  unit  in  each 
State  will  be  performance  in  summer 
field  training,  performance  in  armory 
training,  and  the  qualification  of  the 
unit  with  individual  and  crew-served 
weapons.  The  winning  unit  will  be 
selected  within  each  State  by  a  board 
composed  of  the  Adjutant  General  of 
the  State,  the  Senior  Tactical  Army 
Commander  in  the  State  and  the 
Senior  Army  Instructor,  who  will  re¬ 
present  the  Army  or  Territorial  Com¬ 
mander. 


Reserve  Economic  Courses 

Army  Reserve  officers,  whose  pos¬ 
sible  future  war  assignments  will  be 
at  the  policy-making  level,  are  to  be 
selected  to  attend  economic  mobiliza- 
tion»  courses  in  seventeen  major  in¬ 
dustrial  cities  during  1948-49. 

Brigadier  Gen.  Wendell  Westover, 
Army  Executive  for  Reserve  Affairs 
announced  recently  that  15  Reserve 
officers  will  attend  each  class;  a  total 
of  255  will  be  selected  for  the  courses 
throughout  the  country.  In  general, 
those  officers  chosen  will  be  in  the 
grade  of  major  or  above  and  will 
have  had  mature  experience  in  mili¬ 
tary  and  civilian  capacities. 

At  the  same  time.  Major  Gen.  Ken¬ 
neth  F.  Cramer,  Chief,  National 
Guard  Bureau,  announced  that  selec¬ 
ted  National  Guard  officers  will  also 
attend  these  special  training  courses, 
which  are  to  be  conducted  by  the  In- 
.dustrial  College  of  the  Armed  Forces. 

College  students  who  have  been  en¬ 
rolled  in  the  Reserve  Officer  Train¬ 
ing  Corps  before  June  24,  1948,  will 
automatically  be  deferred  from  the 
military  draft  until  after  completion 
of  their  course,  the  Army  and  Air 
Force  announced  recently.  They  must 
remain  in  good  standing  in  their 
military  and  academic  work. 

The  Army  has  an  ROTC  quota  of 
77,800  and  the  Air  Force  one  of  40,- 
800.  These  quotas  are  distributed 
among  231  colleges  and  universities. 

To  be  eligible  for  deferment,  the 
ROTC  students  must  agree  to  accept 
a  commission  in  the  Army  or  Air 
Force,  if  and  when  offered,  and  to 
serve  not  less  than  two  years  on  ac¬ 
tive  duty  as  an  officer  subject  to  call 
by  the  Secretary  of  the  Army  or  Air 
Force  in  whichever  branch  he  holds 
his  commission. 

There  is  an  increasing  need  for 
Reserve  and  National  Guard  officers 
to  volunteer  for  return  to  the  Army 
for  extended  active  duty  tours  in 


order  that  vacancies  caused  by  tk 
current  expansion  program  can 
filled  by  experienced  personnel,  tk 
Department  of  the  Army  announcec 
recently. 

A  total  of  approximately  37,O0(, 
additional  officers  will  be  needed  be 
tween  now  and  the  end  of  June,  1949,^ 

The  immediate  requirement  is  for  6,.; 

000  Reserve  and  National  Guard  oft] 
cers  who  held  the  grade  of  lieutenant 
or  captain  prior  to  their  release  from 
active  duty  at  the  end  of  the  war 
While  vacancies  exist  in  all  arms  and 
services.  Infantry,  Medical  Corps, 

Dental  Corps,  Medical  Service  Corps.| 

Field  and  Coast  Artillery,  and  Sig 
nal  Corps  officers  are  in  the  greatest 
demand.  Nurses  are  also  urgent!) 
needed.  At  present  there  are  542 
vacancies  in  the  Army  Nurse  Corps, 
and  this  number  will  he  considerably 
magnified  when  30,000  young  men 
are  added  each  month  to  the  ex 
panding  strength  of  the  Army. 

Reserve  and  National  Guard  offi 
cers,  as  well  as  former  World  War  I! 

Army  of  the  United  States  officers 
who  are  physically  fit  and  come  with 
in  the  recently  liberalized  age  in 
*  grade  limits,  may  volunteer  for  ex¬ 
tended  active  duty.  The  length  ol^Cf^yb^ 
each  tour  is  three  years,  except  for 
Medical  and  Dental  Corps  officers 
who  may  elect  tours  of  one,  two  orE  agreed 
three  years  duration.  Applications^  reserve 
will  be  considered  from  lieutenanU®  of  the 


and  captains  who  are  under  47  yearsK  Major 


of  Age. 


Chief 


Former  Army  of  the  United  StatosB  cently. 


pany  \ 
and  a 
ters  Cc 


officers  who  do  not  hold  either  a 
Reserve  or  National  Guard  commis¬ 
sion  may  apply  for  a  reserve  com 
mission  at  the  same  time  they  requeslj  pot  Coi 
recall  to  active  duty.  All  successful 
applicants  for  extended  active  duty 
will  be  recalled  by  the  Army  in  the 
grade  they  held  prior  to  relief  from 
active  duty. 


Reserv 


Faster  Application  Handling 


The  Department  of  the  Army  an 
nounced  recently  that  the  processing 
of  applications  from  Reserve  Officers 
requesting  extended  active  duty  tours 
will  be  greatly  speeded  up  becausej^^ 
of  the  introduction  of  several  short" 
cuts  in  the  former  procedure. 

A  Reserve  officer  applying  for 
tended  active  duty  will  now  obtain" 
a  final  type  physical  examination  at 


Civil] 
one  of  ' 
al  and 
tenderer 
they  ap 
sions  oi 
structio] 
Army  a 
Tlje  c 
seco] 
eluding 
(|ualiffc£ 


alty.  A 


any  nearby  military  medical  facility|^''^®*^^y‘® 


prior  to  submitting  his  application 
Formerly,  physical  examinations 
were  accomplished  after  the  applicant 
had  been  accepted  for  extended  ac¬ 
tive  duty.  With  the  report  of  physical 
examination  attached  to  the  applica¬ 
tion  form  when  it  is  forwarded  for 


appointi 
and  apf 
from  im 
must  be 
No  pre^ 
required 
In  ad 
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processing,  the  period  between  the 
iine  the  papers  are  sent  in  and  the 
3fficer  is  notified  to  report  for  duty 

Ill  be  considerably  reduced. 

All  Army  installations  involved  in 
^.nducting  physical  examinations 
A  ill  give  the  required  final  type  ex- 
jt-iination  to  any  individual  who  re- 
|ii?sts  it  for  the  purpose  of  applying 
Of  extended  active  duty.  No  written 
ii  lhorization  is  required.  The  com- 
)k  ted  report  of  the  examination  will 
)p  given  to  the  individual  concerned 
or  attachment  to  his  application 
orni. 

Another  step  in  speeding  up  the 
)rocessing  of  extended  duty  applica- 
ions  provides  that  orders  for  ac- 
epted  applicants  will  be  issued  dir- 
ictly  by  the  Department  of  the  Army- 
nstead  of  through  Army  Command- 
Ts  as  has  been  the  case  up  to  this 
ime.  This  new  method  will  eliminate 
everal  additional  time  consuming 
teps  in  the  processing  of  applica- 
ions. 


Waybar  Signal  Units 

The  Graybar  Electric  Corpany  has 
greed  to  sponsor  two  Signal  Corps 
eserve  units  under  the  Department 
f  the  Army’s  Affiliation  Program, 
lajor  General  Spencer  B.  Akin, 
hief  Signal  Officer,  announced  re- 
gntly.  A  Signal  Base  Depot  Com- 
any  will  be  organized  in  Chicago 
nd  a  Headquarters  and  Headquar- 
!rs  Company  of  a  Signal  Base  De- 
Qt  Company  in  San  Francisco. 


eserve  Commissions  Open 

Civilian  experts  experienced  in  any 
le  of  76  broadly  defined  profession- 
and  technical  specialties  will  be 
ndered  commissions  in  the  Army  if 
cy  apply  and  qualify  under  provi- 
)ns  outlined  in  recently  issued  in- 
uctions,  the  Department  of  the 
my  announced  recently, 
rfie  commissions  range  from  those 
second  lieutenant  up  to  and  in- 
ding  colonel,  depending  upon  the 
ilifications  and  experience  the  in- 
idual  possesses  in  a  given  speci- 
^  Applicants  must  be  at  least 
nty-one  years  of  age  for  initial 
ointment  in  the  Reserve  Corps 
applications  will  be  considered 
n  individuals  up  to  55  years.  All 

I  be  citizens  of  the  United  States, 
previous  military  experience,  is 
lired. 

1  addition  to  the  fields  of  medi¬ 


cine,  engineering,  accounting,  educa¬ 
tion,  transportation  and  psychology, 
the  list  contains  a  wide  variety  of 
other  civilian  specialties  which  are 
very  essential  and  immediately  adap¬ 
table  to  the  needs  of  the  Army.  They 
run  the  gamut  from  laundry  and  dry 
cleaning  specialists  to  experts  in  ship¬ 
building. 

Application  forms  may  be  secured 
from  local  Reserve  Unit  Headquar¬ 
ters  or  Organized  Reserve  Unit  In¬ 
structors  or  by  writing  to  Army 
Headquarters  at  New  York,  Balti¬ 
more,  Atlanta,  Chicago  or  San  Fran¬ 
cisco,  or  to  The  Adjutant  General, 
Department  of  the  Army,  Washing¬ 
ton,  D.  C. 


ROTC  Conference 

Among  ROTC  Senior  Instructors 
attending  a  recent  16-day  conference 
at  Fort  Monroe,  Virginia,  were  Lt. 
Col.  Herrick  F.  Bearce,  Signal  Corps, 
Assistant  PMS&T  at  Massachusetts 
Institute  of  Technology  and  Lt.  Col. 
Giles  H.  Gere,  Signal  Corps,  Assis¬ 
tant  PMS&T  at  Ohio  State  Univer¬ 
sity.  The  conference,  called  to  re¬ 
vise  the  scope  and  details  of  the 
senior  ROTC  program,  was  com¬ 
posed  of  officers  from  colleges  and 
universities  in  the  First,  Second, 
Fourth  and  Fifth  Army  Areas. 


ROTC  Cadets  80%  vets 

• 

A  survey  of  the  records  of  the 
380  Signal  Corps  ROTC  cadets  who 
attended  the  summer  training  camp 
at  Camp  Wood,  N.  J.  shows  that  304 
were  veterans  of  World  War  II,  vir¬ 
tually  all  with  overseas  service.  Sev¬ 
enty  served  with  the  Signal  Corps, 
60  were  in  the  Navy  and  thirteen 
were  ex-Marines.  The  remainder 
served  in  other  branches,  most  of 
them  in  some  way  associated  with 
communications. 


Signal  Corps  Recall 

The  Army  Signal  Corps  will  have 
to  recall  471  Reserve  officers,  the 
majority  in  company  grades,  if  it  is 
to  meet  expanding  training  require¬ 
ments,  the  Office  of  the  Chief  Signal 
Officer  announced  recently. 

Authority  to  establish  the  recall 
quota  was  granted  by  the  Secretary 
of  the  Army  in  the  light  of  a  serious 
shortage  of  officer  personnel.  The 
quota  permits  the  recall  of  nine  lieu¬ 
tenant  colonels,  85  majors,  and  the 
balance  in  company  grades.  Reserv¬ 
ists  may  be  recalled  to  extended  ac¬ 
tive  duty  only  with  their  consent. 


The  normal  tour  for  officers  re¬ 
turning  to  extended  active  duty  is 
three  years.  Early  application  by  in¬ 
terested  reservists  was  urged  by  the 
Office  of  the  Chief  Signal  Officer, 
with  emphasis  placed  on  the  growing 
need  for  officers  to  train  inductees 
and  lead  units  in  the  expanded  Army. 

Information  and  forms  for  making 
application  may  be  obtained  from 
Organized  Reserve  Corps  or  National 
Guard  unit  instructors. 


NBC  Signal  Unit 

The  National  Broadcasting  Com¬ 
pany  has  accepted  sponsorship  of  a 
Signal  Reserve  unit  under  the  De¬ 
partment  of  the  Army  Affiliation 
Program,  Major  General  Spencer  B. 
Akin,  Chief  Signal  Officer,  announced 
recently. 

In  a  letter  received  from  Mr.  Niles 
Trammell,  President  of  NBC,  the 
company  has  agreed  to  sponsor  a 
Mobile  Radio  Broadcasting  Com¬ 
pany  to  be  organized  in  New  York 
City  as  a  part  of  RCA’s  participation 
in  this  phase  of  the  National  Defense 
effort. 


NC  Officers  Assist  Training 

Twenty-nine  National  Guard  offi¬ 
cers  representing  sixteen  states  and 
the  District  of  Columbia  have  been 
assigned  to  the  National  Guard  Divi¬ 
sion,  Training  Section,  Office  of  the 
Chief,  Army  Field  Forces,  to  assist  in 
developing  a  three-year  training  pro¬ 
gram  for  the  National  Guard,  Gen¬ 
eral  Jacob  L.  Devers,  Chief,  Army 
Field  Forces  said  recently. 

The  officers  assigned  by  their  res¬ 
pective  states  to  attend  this  special 
Army  Field  Forces  training  course, 
will  be  at  Fort  Monroe,  Virginia,  for 
at  least  thirty  days,  during  which 
time  they  also  will  receive  instruc¬ 
tion  in  the  planning  of  training  pro¬ 
grams  of  their  individual  units. 

The  proposed  three-year  program 
will  be  a  revision  of  the  old  six-year 
program.  Plans  for  the  new  program 
include  the  omission  of  certain  sub¬ 
jects  which  are  often  too  advanced 
for  the  average  unit,  and  which 
could  be  more  easily  taught  after  a 
National  Guard  unit  is  mobilized. 

Officers  on  temporary  duty  are 
joining  with  regular  officers  in  re¬ 
vising  the  program,  which  will  affect 
250,000  men  this  year.  They  will 
be  afforded  an  opportunity  to  express 
themselves  and  exchange  ideas  for 
the  new  training  program  in  addition 
to  receiving  instruction  on  advanced 
policies  and  procedures  of  Army 
training. 
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GETTYSBURG.  Edited  by  Earl  Schenck 
and  Richard  A.  Brown.  308  pages. 
Rutgers  University  Press.  $3.50. 


Tl^o  STUDENT  of  the  Civil  War,  or  cas- 
ual  reader  about  that  period  and 
the  Battle  of  Gettysburg  can  afford  to 
miss  this  book.  There  is  a  fiction  style 
to  it.  The  treatment  is  pleasing — much 
different  from  usual  war  history.  There 
is  an  intimacy  with  the  great  battle 
that  is  not  found  in  pure  military  docu¬ 
mentation.  There  is  human  emotion  in 
it,  with  the  reader  plunged  deeply  into 
the  feel  of  Gettysburg  and  “living”  the 
events  to  the  finish.  The  unusual  maps 
by  Harold  Detje  are  entirely  adequate 
to  the  purpose  of  the  story. 

The  wide  variety  of  sources  drawn 
upon  in  the  assembling  of  the  story  in¬ 
cludes  young  and  old,  male  and  female, 
civilian  and  soldier.  Blue  and  Gray.  The 
result  is  unique  war  history.  There  was 
Sallie  Broadhead,  a  school  teacher  who 
lived  in  Gettysburg.  She  kept  a  diary, 
extracts  from  which  give  the  picture 
as  the  townspeople  saw  the  battle  de- 
velop.  Then,  there  was  Billy  Bayly, 
thirteen  years  old,  who  lived  on  a  farm 
west  of  Gettysburg  and  who  follows  the 
battle  from  the  first  contact  and  is  much 
of  the  time  behind  the  Confederate 
lines.  But  most  of  all  there  is  Frank 
Haskell,  born  in  Vermont,  educated  at 
Dartmouth,  who  left  his  law  practice 
to  serve  as  aide  to  a  Union  division 
commander.  His  letter  to  his  brother, 
which  is  quoted  again  and  again,  must 
rank  among  classic  American  historical 
documents.  Less  than  a  year  after 
Gettysburg,  he  was  killed  at  Cold  Har¬ 
bor.  He  describes  generals  and  the 
men  in  ranks  with  frankness  and  un¬ 
derstanding.  General  Reynolds,  killed 
at  Gettysburg  the  first  day,  he  describes 
as  he  saw  him  at  Fredericksburg — “a 
very  beau  ideal  of  the  gallant  general 
mounted  upon  a  superb  black  horse,  he 
was  everywhere  on  the  field,  seeing  all 
things  and  giving  commands.  .  .  .”  And 
Hancock  he  saw  as  “the  most  magnifi¬ 
cent  looking  general  in  the  Army  of 
the  Potomac  at  that  time.”  There  were 
others,  however,  who  did  not  at  all  in¬ 
spire  his  admiration.  One  Union  bri¬ 


gade,  on  July  3rd,  lost  62%  of  those 
actually  engaged  that  day.  Just  as 
Haskell  describes  the  battle  as  he  saw 
it  from  the  Union  side,  John  Dooley, 
foot  soldier  who  loved  “Uncle  Robert” 
E.  Lee,  tells  it  as  seen  by  the  Confed¬ 
erates.  You  live  the  whole  battle  as  you 
read  “Gettysburg,”  as  you  have  never 
done  before. 


THE  GATHERING  STORM,  by  Win- 
ston  Churchill.  784  pages.  Hough¬ 
ton  Mifflin.  $6,00. 


From  the  world’s  senior  statesman 

nrkTriAG  tliA  Iirct  inctallmf^nt  rtf  tVio 


comes  the  first  installment  of  the 
history  for  which  we  have  been  waiting. 
Perhaps  you  sampled  this  work  in 
Life’s  50,000  word  teaser,  or  via  the 
more  substantial  93,000  words  dished 
up  by  The  New  York  Times.  Or  per- 
haps  you  dislike  samplings  and  pre¬ 
ferred  ot  wait  for  the  release  in  late 
June  by  Churchill’s  publishers  of  the 
complete,  nearly  quarter-million  word 
text. 

“The  Gathering  Storm”  is  the  first  of 
five  (possibly  six)  volumes  in  a  work 
titled  “The  Second  World  War.”  Mr. 
Churchill  states  in  his  preface  that  he 
regards  these  volumes  as  the  continua¬ 
tion  of  the  story  of  the  First  World 
War  covered  in  his  previous  books, 
“The  World  Crisis.”  “The  Eastern 
Front,”  and  “The  Aftermath.”  The 
whole  is  designed  to  “cover  an  account 
of  another  Thirty  Years’  War.” 

This  first  volume  is  broken  down  in¬ 
to  two  books  respectively  labelled 
“From  War  to  War”  and  “The  Twi¬ 
light  War.”  With  appendices  it  runs 
over  780  pages.  Truly  a  monumental 
thing. 

The  moral  of  the  work  is  typically 
Churchillian: 


In  War:  Resolution 
In  Defeat:  Defiance 
In  Victory:  Magnanimity 
In  Peace:  Good  Will 


The  stated  theme  of  the  volume  is  an 
indictment  in  which  we  all  must  share: 
“How  the  English-speaking  peoples 


through  their  unwisdom,  carelessn  ?ss, 
and  good  nature  allowed  the  wicker  to 


rearm. 


“The  Gathering  Storm”  is  bristling 
with  excerpts  from  Churchill’s  speeches, 
letters  and  writings,  items  which  serve 
as  a  documentation  of  his  statesman¬ 
ship  and  of  his  consistent  and  unerring 
calling  of  the  turn.  He  is  unsparing  of 
self-criticism,  quick  to  assume  a  full 
measure  of  responsibility,  and  most 
kind  with  his  opponents,  most  of  whom 
fare  badly  enough  in  the  documenta¬ 
tion  and  in  the  light  of  events,  despite 
his  benevolence.  Churchill  on  Chamber- 
lain  may  well  go  far  to  redeeming  the 
latter  in  the  eyes  of  many  who  adopted 
casual,  hasty  judgments  without  a  full 
knowledge  of  background.  Therein  lies 
much  of  the  value  of  history. — Cavalry 
Journal. 


ON  ACTIVE  SERVICE,  by  Henry  L, 
Stimson.  672  pages.  Harper  Sc 
Bros.  $5.00. 


BOOK  by  one  of  the  greatest  of 
modern  American  patriots  and  pub¬ 
lic  servants  will  be  reviewed  in  the  next 
issue,  of  Signals.  Robert  E.  Sherwood 
terms  it  “the  true  beginning  of  the  ver¬ 
dict  of  history”  and  the  New  York  Post 
says  “Few  memoirs  with  the  possible 
exception  of  Winston  Churchill’s  can 
shed  as  much  light  on  World  War  II.” 


APPOINTMENT  ON  THE  HILL,  by 
Dorothy  Detzer.  262  pages.  Henry 
Holt.  $3.00. 


^^His  IS  A  well-written  record  of  twen- 
-*■  ty  futile  years  during  which  Miss 


Detzer  served  as  lobbyist  in  Washington  ' 
for  the  Women’s  International  League - 
for  Peace  and  Freedom.  It  is  also  a  ' 
revealing  account  of  the  inner  workings 
of  the  peace  lobby  on  Capitol  Hill.  A . 
clammy  kind  of  a  business  it  is  where  j 
pacifists  have  full  sway  but  representa  l 
tives  of  American  industry,  per  se,  are! 
considered  to  be  culprits!  ' 

Miss  Detzer  proudly  claims  a  large 
share  of  the  responsibility  for  the  in¬ 
famous  Nye-Vandenberg  Senate  investi¬ 
gation  of  the  munitions  industry,  1934- 
1937.  In  fact  she  even  claims  that  she 
selected  the  committee’s  chief  investi-. 
gator,  Stephen  Rausenbusch! 

Former  Secretary  of  State  Hull  has 
expressed  doubt  that  any  Congression¬ 
al  Committee  has  had  a  more  unfortu¬ 
nate  effect  on  our  foreign  relations.  In¬ 
deed,  students  of  our  national  defense 
hesitate  to  estimate  the  damage  done 
to  our  country  by  that  smear  campaign 
— so  great  was  the  loss  of  men  in  battle 
as  a  result  of  our  unpreparedness.  And 
to  this  latter  woeful  state.  Miss  Detzer, 
Nye,  Rausenbusch,  Hiss,  et  al.,  made 
major  contributions  by  reason  of  tlie 
infamous  tactics  and  the  horseplay  in 
which  the  committee  indulged. 
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Miss  Detzer’s  book  sheds  light  on  the 
ay  the  pacifists  get  things  done.  She 
>enis  to  be  proud  of  the  achievement 
which,  of  course,  is  her  right.  The 
ivo  decades  of  which  she  writes  are  a 
iretty  sorry  chronicle  as  far  as  peace 
nd  freedom  are  concerned,  and  if  she 
I  .'Is  that  she  advanced  the  cause  of 
>  •},'  peace  one  iota — that,  too,  is  a  feel- 
I  j.  no  one  can  deny  her,  but  to  which 
my  will  contest  her  title. — Ordnance, 


Profusely  illustrated  with  pictures 
and  simple  sketches  that  help  to  ex¬ 
plain  radar,  the  book  is  a  contribution 
to  the  library  of  science  that  will  long 
jje  valuable  as  a  historic  record  of  radar 
in  the  war.  Dramatically,  he  makes 
radar  easy  to  understand  by  all  who 


read  to  learn  and  to  be  informed  while 
being  entertained.  “Radar”  is  a  story 
of  man’s  ingenuity  that  puts  Jules 
Verne  in  the  background  of  fantasy. 
The  end  of  the  war  lifted  the  curtain 
of  secrecy  on  radar — a  drama  of  sci¬ 
ence  everyone  will  want  to  read  about 
between  the  covers  of  this  latest  book, 
written  by  the  same  author  who  wrote 
the  biography  of  Marconi,  “The  Future 
of  Television,”  and  “Radio’s  100  Men 
of  Science.” 


IS  A  text  or  reference  book  de- 
voted  to  the  fundamental  theory  of 
microwaves  and  their  application  to 
communications.  It  treats  transmission 
line  equations,  the  use  of  impedance 
diagrams  in  solving  transmission  line 
problems,  and  transmission  line  net¬ 


works.  The  various  chapters  deal  with 
the  propagation  and  reflection  of  plane 
waves,  solution  of  the  wave  equations, 
wave  propagation,  oscillations  of  cavity 
resonators,  radiation  from  antennas, 
and  directional  radiating  systems.  Care¬ 
fully  selected  problems  are  included 
which,  together  with  the  excellent  ar¬ 
rangement  and  selection  of  the  materi¬ 
al,  make  this  book  an  excellent  text 
book  for  communication  courses. 


TECHNIQUES  IN  EXPERIMENTAL 
ELECTRONICS,  by  C,  H.  Bachman. 
252  pages,  illustrations.  John  Wiley 
&  Sons,  Inc.  $3.50. 

Electronics,  as  discussed  in  this 
book,  is  defined  as  “that  brand  of 
science  and  technology  which  relates 
to  the  conduction  of  electricity  through 
gases  or  in  vacuo.” 

Starting  with  the  description  of  the 
necessary  apparatus,  the  book  proceeds 
to  the  active  production  and  measure¬ 
ment  of  vacua,  instructs  in  the  glass 
blowing  fundamentals  such  as  tabula¬ 
tion,  glass  seals,  preparation  of  elec¬ 
trodes,  etc.,  and  also  discusses  the 
sources,  control,  and  utilization  of 
charged  particles.  There  is  also  a  chap¬ 
ter  on  the  assembly  and  processing  of 
electronic  devices. 

The  author  covers  the  basic  tech¬ 
niques  employed  in  electronics  research 
and  his  book  should  prove  valuable  to 
physicists,  electrical  engineers,  and  oth¬ 
ers  about  to  tackle  research  in  this 
field. — Franklin  Institute, 


RADIO  AT  ULTRA-HIGH  FREQUEN¬ 
CIES,  Volume  II  (1940-1947),  RCA 

Review,  RCA  Laboratories  Division. 

480  pages.  $2.50. 

f^His  VOLUME  constitutes  an  extensive 
-■-'collection  of  technical  papers  writ¬ 
ten  by  RCA  scientists  and  engineers 
covering  the  principal  research  devel¬ 
opments  during  the  years  of  1940 
through  1947  in  the  field  of  the  higher 
radio  frequencies.  It  should  prove  in¬ 
valuable  to  those  concerned  with  the 
technical  aspects  of  ultra-high-frequen- 
cy  radio. 

In  the  interest  of  continuity  and  sim¬ 
plicity,  the  editors  have  taken  some 
liberties  with  the  concept  of  the  ultra¬ 
high-frequency  band.  As  a  result  this 
volume  constitutes  a  broader  coverage 
of  developments  in  the  frequencies 
above  30  megacycles  than  the  title  may 
imply. 

“Radio  At  Ultra-High  Frequencies,” 
Volume  I,  has  met  with  such  wide  ac¬ 
ceptance  as  a  valuable  reference  book 
that  the  supply  has  been  exhausted  -  for 
some  time.  This  second  volume  will  un¬ 
doubtedly  prove  to  be  of  equal  value 
and  of  wide  interest  since  the  future  of 
radio  and  electronics  must,  of  necessity, 
lie  in  the  higher-frequency  portion  of 
the  spectrum. 


I^AR,  by  Orrin  E.  Dunlap.  246 
iges.  Harper  &  Bros.  $3.00. 

ADAR — what  it  is  and  how  it  works 
— by  Orrin  E.  Dunlap,  Jr.,  is  the 
popularly  written  story  of  this  new 
cle  of  radio  science. 

r.  Dunlap,  a  veteran  of  wireless, 
erly  radio  editor  of  The  New  York 
!s,  and  at  present  chairman  of 
A’s  Advisory  committee  on  Pub- 
’,  has  added  “Radar”  to  a  list  of 
adio  books  which  he  has  written 
mguage  the  layman  can  under- 
I.  The  story  of  radar  is  presented 
most  Tascinating  and  amazing  nar- 
e  of  science.  The  author  traces  the 
ry  of  radar — the  art  of  radio  detec- 
and  ranging — from  the  early  re- 
!d  wave  experiments  of  Hertz  and 
:oni  right  up  through  the  applica- 
of  the  radio  “echo”  to  push-button 
ire.  He  then  looks  ahead  to  radar’s 
It  future  in  peacetime  applications, 
adar  is  detecting  and  ranging  by 
i,”  explains  Mr.  Dunlap.  “Ra — 
d — detection  or  direction-find- 
a — and;  r — ranging.  There  you 
the  make-up  of  the  word  r-a-d-a-r. 

^hen  a  radio  pulse  projected  into 
;  strikes  an  object  in  its  path  it 
ns  as  an  echo  within  a  fraction  of 
:ond,  thereby  detecting  the  pres- 
of  objects,  determining  their  di- 
m  and  range,  also  identifying  their 
Lcter,  whether  ship  or  submarine, 
me  or  blimp,  island  or  buoy.  .  .  .” 

e  miraculous  story  of  wartime  ra- 
ilends  into  radar  in  peace,  with  its 
outlook  as  a  new  industry.  The 
3  learned  in  war  will  be  applied 
y  to.  peacetime  pursuits,  in  the 
of  transportation  and  navigation 
— the  pilothouse  and  in  the  control  tow¬ 
er;  in  weather  forecasting,  mapping  and 
guiding  the  blind.  Against  its  brilliant 
past,  the  future  of  radar  sparkles  with 
opportunity  for  young  men  and  women 
with  an  aptitude  for  science.  For  those 
who  would  learn  about  radar,  Mr.  Dun¬ 
lap  has  compiled  a  glossary  of  terms, 
and  has  tabulated  one  of  the  most  com¬ 
plete  bibliographies  of  the  subject  ever 
assembled. 


WHAT  ELECTRONICS  DOES,  by  Vin 

Zeluff  and  John  Markus.  306  pages, 

illustrations.  McGraw-Hill.  $3.00, 

h^LECTRONics  has  become  a  common 
word  since  it  was  first  chosen  as 
the  title  of  a  periodical  in  1930.  The 
applications  of  electronics  have  multi¬ 
plied  to  such  an  extent  that  the  present 
book  contains  a  selection  of  over  four 
hundred^examples. 

The  text  is  divided  into  nineteen 
chapters  which  present  the  subject 
from  various  viewpoints.  Different  types 
of  electronic  phenomena  are  presented 
in  the  first  five  chapters-^lectrostatics, 
dielectric  heating,  induction  heating, 
ultrasonics,  and  electronic  viewers  and 
phototubes.  Then  follow  chapters  on 
the  use  of  electronics  in  particular 
media — ^in  the  air,  on  water,  on  land 
and  underground.  Specific  functions 
that  electronics  may  perform  are  also 
considered,  such  as  inspection,  produc¬ 
tion  control,  measuring,  and  counting. 

The  many  uses  of  electronics  range 
from  those  with  which  the  average  in¬ 
dividual  may  come  in  contact,  such  as 
traffic  controls,  diathermy  equipment, 
or  safety  devices  on  machinery,  to  the 
unusual  application  seen  only  by  a  few 
— a  device  for  tracking  schools  of  fish. 
Directly  or  indirectly  nearly  all  the  uses 
detailed  in  this  book  contribute  in  some 
way  to  increased  efficiency  or  height¬ 
ened  production.  Electronics  has  also 
made  possible  the  accomplishment  of 
many  tasks  hitherto  thought  impossible. 

Written  in  a  readable  style  with  many 
illustrations,  this  book  will  be  of  inter¬ 
est  to  those  who  wish  to  learn  about 
the  wonders  of  electronics.  Read  care¬ 
fully,  it  may  suggest  applications  of 
electronics  sui^ble  to  the  reader’s  own 
business. — Franklin  Institute, 


THEORY  AND  APPLICATION  OF 
MICROWAVES,  by  A.  B.  Bronwell, 
Northwestern  University,  and  R.  E. 
Beam,  Northwestern  University.  Mc¬ 
Graw-Hill.  470  pages.  $6.00. 
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ULTRA  -  HIGH  -  FREQUEISC  Y  RADIO 
ENGINEERING,  by  WUlU  L.  Emery. 
295  pages.  The  Macmillan  Company, 
$3.75. 

M  THOROUGHLY  understandable  pre- 
sentation  of  the  theory  is  given  in 
this  text,  which  completely  covers  the 
outline  adopted  for  short  courses  at  the 
Electronic  Teachers’  Conference  at 
M.I.T.,  held  at  the  beginning  of  the 
war.  Derivations  have  been  made  as 
direct  as  possible.  Solved  problems 
illustrate  the  application  of  theory. 

AJERIAL  PHOTOGRAPHS  TN  FORE!^- 
^TRY,  by  Stephen  H,  Spurr,  340 
pages.  The  Ronald  Press  Company. 
$6.00. 

^  TITLE  of  this  book  does  injustice 
to  its  coverage  of  photography,  for 
though  it  is  an  excellent  dissertation  on 
the  application  of  aerial  photography  to 
forest  mapping  and  tree  measurement  it 
is  more  than  that.  The  book  contains 
much  of  interest  on  aerial  photography, 
especially  in  the  use  of  continuous  strip 
him. 

AIR  VICTORY,  The  Men  and  the  Ma¬ 
chines,  by  Harold  B.  Hinton,  428 
pages.  Harper  &  Brothers.  $5,00. 

M  IR  Victory  is  well  titled.  This  his- 
lory  of  United  States  military  avia¬ 
tion  is  not  only  the  story  of  the  phe¬ 
nomenal  growth  of  the  U.  S.  air  arm 
from  a  fourth  rate  prewar  power  to 
the  victorious,  world’s  most  powerful, 
during  the  space  of  the  war,  but  is  a 
recital  of  the  victory  of  the  airminded 
over  early  inertia,  prejudice,  short 
funds,  and  ignorance. 

From  the  Wrights’  hrst  flight  Mr. 
Hinton  traces  step  by  step  the  gradual 
development  of  this  country’s  military 
aviation,  in  all  its  facets,  and  it  makes 
fascinating  reading — remarkably  so  for 
a  factual  history.  As  the  author  says  in 
his  opening,  the  story  is  that  of  the 
period  from  Kitty  Hawk  to  Hiroshima. 

The  index  in  the  back  of  the  book  in¬ 
dicates  the  scope  of  the  book’s  cover¬ 
age.  There  seems  to  be  scarcely  a  name 
of  man  or  place  omitted  which  has 
figured  in  the  birth  and  growth  of  the 
U.  S.  Air  Force.  The  preparatory  re¬ 
search  on  the  book  has  obviously  been 
Jengtby  and  intense. 

^  Mr.  Hinton  is  exceptionally  qualified 
to  write  a  history  of  United  States  air 
power.  He  has  impressive  background 
in  newspaper  work,  and  with  the  Army 
Air  Corps  in  both  World  Wars.  His 
writing  career  spans  a  long  period  with 
the  New  York  Times  during  which, 
from  1923  to  1932  he  had  assignments 
in  Paris  and  London,  and  later  covered 
Pan  American  conferences  in  several 
Latin  American  countries. 

In  World  War  I  he  served  as  a  pilot 
in  the  213th  Squadron,  3rd  Pursuit 
Group.  He  was  recalled  to  active  duty 
as  a  major  in  1941  and  served  at  Gen¬ 
eral  Eisenhower’s  London  HQ  in  1942. 
From  there  he  returned  to  the  United 
States  to  enter  the  Command  and  Gen¬ 


eral  Staff  School.  Upon  graduation  from 
the  school  he  was  promoted  to  lieu¬ 
tenant  colonel  and  assigned  to  the 
Twelfth  Air  Force  in  North  Africa. 
Moving  with  the  Twelfth  to  Italy  he 
was  there  designated  Assistant  Chief  of 
Staff,  A-2,  and  promoted  to  full  colonel. 

FUNDAMENTAL  ELECTRONICS  AND 
VACUUM  TUBES,  by  Arthur  L. 
Albert.  422  pages.  The  Macmillan 
Company.  $5.00. 

VBrovidinc  a  sound  foundation  in 
electronic  theory  and  its  principal 
applications  in  both  the  communications 
and  power  fields,  this  text  explains  all 
underlying  theory  fully  and  clearly,  and 
gives  illustrative  applications  at  the  end 
of  the  discussion  of  each  step  in  theory. 
Attention  is  called  to  the  following 
points:  the  presentation  of  underlying 
electronic  theory  at  the  start  so  that  the 
applications  may  be  better  understood; 
the  excellent  balance  between  tube  de¬ 
scription  and  theory  and  circuits  and 
application ;  the  simplicity  and  thor¬ 
oughness  of  treatment;  the  avoidance 
of  either  too  simple  or  too  complex 
mathematics. 

ONE  STORY  OF  RADAR,  by  A.  P. 
Rowe,  C.B.E.  208  pages.  The  Uni¬ 
versity  Press,  $2.50, 

^■''he  men  in  Britain  who  worked  on 
^  radar  just  before  the  war  were  men 
with  mission  and  the  story  told  here  re¬ 
veals  the  excitement  of  the  work,  the 
elations  and  depressions  as  it  pro¬ 
gressed  or  faltered,  and  the  pride  in 
achievement.  As  the  title  is  meant  to 
show,  this  is  not  the  full  story  of  radar, 
but  one  story,  and  a  personal  one. 

Mr.  Rowe,  who  was  with  the  Tele¬ 
communications  Research  Establishment 
from  the  beginning,  and  was  its  war¬ 
time  chief  superintendent,  tells  from 
within  how  radar  for  the  Royal  Air 
Force  developed  there.  His  theme  is  the 
creation  of  close  understanding  and  in¬ 
formal  yet  constant  cooperation  be¬ 
tween  Service  user  and  scientist  inven¬ 
tor,  a  cooperation  which  was  one  of 
the  greatest  British  assets,  and  which 
precisely  was  not  possible  within  the 
German  militarist  tradition. 

PRINCIPLES  OF  ELECTRONICS,  by 
Royce  G,  Kloe filer,  175  pages.  John 
Wiley  &  Sons,  Inc.  $2,75, 

■S  ECINNING  with  the  discovery  of  the 
electron  and  the  forces  of  attrac¬ 
tion  and  repulsion  of  charged  particles, 
the  entire  action  taking  place  in  elec¬ 
tronic  devises  is  carefully  explained  in 
an  unusually  clear  manner. 


ELEMENTARY  PHOTOGRAPHY, 

C.  B.  Neblette,  F.  W.  Brehm,  h,  i 
Priest,  295  pages.  The  MacmAlm 
Company,  $2.00, 

^^His  PRACTICAL  BOOK  explains  tb 
construction  and  operating  pri^ 
ciples  of  cameras  in  simple,  gra  )hi( 
terms,  and  gives  full,  practical  direc¬ 
tions,  with  illustrations,  for  making,  dc 
veloping  and  printing  successful  pic 
tures.  Night  pictures,  action  pictures, 
portraits,  color  and  microscopic  photog. 
raphy  are  all  covered,  with  much  usef^ 
information  on  film,  lenses,  printing 
methods,  etc. 

VACUUM  TUBE  CIRCUITS,  by  Lm 
rence  Baker  Arguimbau,  668  paget, 
John  Wiley  &  Sons,  Inc,  $6.00, 

HThe  vast  amount  of  information  on  * 
this  phase  of  communications  has| 
been  compressed  and  edited,  so  thaif 
topics  of  major  importance  receive  thef 
most  thorough  attention.  More  emphal' 
sis  is  given  to  frequency  modulation  asl; 
opposed  to  amplitude  modulation;  morefj 
of  the  basic  material 'on  transient  re- j 
sponse  and  on  the  generation  of  micro- ! 
waves  is  covered,  in  view  of  rapid  de-  -j 
velopments  in  the  field  of  television. 

IISSIGISIA  OF  THE  ASSOCIATIOI^ 

tf^RDERS  are  now  being  received  forfj 
delivery  for  the  Association  In-? 
signia  in  full  colors  suitable  for  fram  ^ 
ing  as  mentioned  in  May  Signals.  The|^' 
cost  of  the  emblem,  in  diameter 

on  8  X  10  white  background,  will 
$1.50.  Order  now  to  help  us  determine 
the  number  of  copies  we  need  to  pur¬ 
chase. 

MEMBERSHIP  CERTIFICATE 

MBrinted  on  fine  diploma  paper  with 
the  Association  emblem  in  full 
color  and  the  member’s  name  engrossed 
by  hand  suitable  for  framing.  $1.50. 

LAPEL  BUTTON  FOR  CIVILIAN  ' 
WEAR  i 


^fc^HE  Association  emblem  in  di-j 
■*^*ameter,  in  color,  for  wear  in  thej 
lapel  of  your  civilian  clothes  may  be] 
had  at  the  following  prices.  Please! 
place  your  order  now  for  delivery  inj 
November.  This  will  help  us  to  deter- 1 
mine  the  number  of  buttons  we  need! 
to  stock.  1; 

Bronze  .90  Sterling  .90  r 

10  carat  gold  $4.00  ^ 

add  20%  tax  (18c)  , 

add  20%  tax  (80c)  j 

Orders  already  received  will  be  de-J 
livered  without  further  charge.  | 
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ALTO  M  ATI! 


ELECTRIC 


Makers  of  Telephone,  Signaling  and  Communication  Apparatus 
Electrical  Engineers,  Designers  and  Consultants 
Distributors  in  U.  S.  and  Possessions: 

AUTOMATIC  ELECTRIC  SALES  CORPORATION 
1033  West  Van  Burcn  Street  Chicago  7,  Illinois 


E  AUTOMATIC  ELECTRIC  DIAL  places 
e  supervision  of  electrical  circuits  right  at  your 
gertips.  Extremely  flexible  in  application,  the 
ial  may  control  a  wide  range  of  electrical  control 
quipment.  Here  are  a  few  of  the  diverse  ways  the 
utomatic  Electric  dial  is  serving  today: 


The  flexibility  of  dial  control  can  very  likely  be 
used  to  advantage  in  YOUR  application,  simplify¬ 
ing  operations  by  using  the  Automatic  Electric  dial 
and  associated  control  apparatus.  Competent  engi¬ 
neers  will  give  capable  attention  to  your  inquiry. 


In  radio  •  •  •  it  controb  transmitters  remotely 
— switching  them  on  and  off,  selecting  desired 
frequency  channeb,  etc. 

In  aviation  ...  it  controb  airport  lighting  and 
traffic  signals — switching  individual,  collective, 
or  group  circuits  on  and  off. 

In  the  power  industry  .  .  .  it’s  used  by  a  dis¬ 
patcher  to  set  up  indicators,  mapping  out  the 
switching  and  distribution  system  on  a  super¬ 
visory  board. 


The  Type  24  Dial  is  a  compact,  high-speed  impulsing 
device,  accurately  adjusted  to  transmit  10  impulses  per 
second  by  means  of  a  pair  of  impulse  springs.  Impulses 
may  momentarily  close  an  open  circuit,  or  interrupt  a 
normally  closed  circuit.  To  control  auxiliary  circuit 
operations,  dial  may  be  equipped  with  **shunt”  springs 
in  various  arrangements. 
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Th  ree  Sperry  instruments  now  stand 
watch  on  each  of  the  nine  vessels 
operated  jointly  by  the  States  Steam¬ 
ship  Company  and  the  Pacific-Atlantic 
Steamship  Co.,  as  they  swing  round 
the  Great  Circle  track  from  U.  S.West 
Coast  ports  to  the  Pacific  Islands  and 
the  Orient.  Radar,  Loran  and  the 
Gyro-Compass  are  the  trio  which*— 
in  the  words  of  a  States  Line  captain — 
“add  considerably  to  the  shipmaster’s 
peace  of  mind.!’ 

— w  Sperry  Radar  provides  Pacific- 
Atlantic  captains  with  “indisputable” 
hearing  and  position  .  .  .  whether 
navigating  the  Tsugaru  Straits  in  a 
heavy  snowstorm,  the  Korean  coast 
in  rain  and  fog,  or  the  An  To  to 
Jinsen  run  in  the  dark. 
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round  the  great  circle 


u 


■\Tj 


said  by  these  shipmasters  to  help 
make  navigation  “easy  and  safe”  are 
. .  .  preventing  collision  and  loss  of 
time  en  route  or  entering  confined 
waters  .  .  .  determining  the  course  and 
speed  of  oncoming  vessels  .  .  .  check¬ 
ing  the  distance  and  bearing  of  harbor 
entrance  buoys  . . .  detecting  direction 
of  wind  on  the  radar  scope. 

Sperry  Loran  likewise  brings 
“peace  of  mind”  to  Pacific-Atlantic 
shipmasters,  helping  them  to  surmount 
the  handicaps  of  fog  and  heavy  over¬ 
cast  and  undependable  celestial  fixes. 

With  Loran  the  navigator  obtains^ 
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fixes  that  are  “perfect”  withiii  range 
JJ.  S.  Pacific  Coast  stations .  .  “fi 
to  good”  from  Aleutian  Island  ^  ^ 
Ja})anese  stations  .  .  .  “indAputal^ 
correct”  as  far  as  800  mil^s  off- 
Pacific  Coast.  ** 

Sperry  Gyro-Compass  proviJ 
true  north  navigation  despite  ek 
trical  and  magnetic  disturbances. 

First  to  equip  its  entire  fleet  vvi 
this  modern  trio  of  instrumen 
States  Line  vessels  get  there  fast^ 
more  safely,  over  a  shorter  course 
regardless  of  weather,  visibility 
what  lies  ahead. 


SPERRY  GYROSCOPE-COMPAN 


DIVISION  OF  THE  SPERRY  OORPORATION  •  GREAT  NECK,  N. 


Other  ways  in  which  Radar  is  ,new  york  •  Cleveland  •  new  Orleans  •  los  angeles  •  san  francisco  •  seatl 
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